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(54) PRINTER, PRINTING METHOD, AND INK CARTRIDGE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress generation of 
granular feeling while reducing the delivery of three 
kinds or more of ink which can represent a hue in a 
predetermined range through mixing. 
SOLUTION: Recording rate is determined for each color 
ink from an input gradation data of each color with 
reference to tables TC, TM and TY and a dot is formed 
depending on the recording rate. Since the dye density of 
^5 yellow ink is set higher than a color balanced density, 
recording rate of yellow Y becomes lower than the 
recording rate of cyan C and magenta M. Yellow Y has 
high lightness and the granular feeling is not conspicuous 
even if the dots are formed sparsely for a region of low 
gradation data. Since the density of yellow ink Y is 
increased, the quantity of ink to be jetted from a head is 
decreased for a required density. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim l]It is the printer provided with a head recordable on printed matter for three or more 
kinds of ink which can express hue of a prescribed range by being intermingled, The ratio of 
concentration of ink with the highest brightness per same recording rate among said each color 
ink, and other ink, A printer which has a compensation means which amends recording quantity 
of ink with this highest brightness to a ratio which is provided with this each color ink so that 
color balance when a recording rate per unit area of these ink is made equal may incline toward 
the ink side with this highest brightness, and corrects this bias. 

[Claim 2]It is the printer provided with a head recordable on printed matter for three or more 
kinds of ink which can express hue of a prescribed range by being intermingled, The ratio of 
concentration of ink with the lowest visibility of granulation at the time of considering it as the 
same recording rate among said each color ink, and other ink, A printer which has a 
compensation means which amends recording quantity of ink with the lowest visibility of this 
granulation to a ratio which is provided with this each color ink so that it may incline toward the 
ink side with the lowest visibility of this granulation of color balance when a recording rate per 
unit area of these ink is made equal, and corrects this bias. 

[Claim 3] The printer according to claim 1 or 2 ink with said highest brightness or whose ink with 
the lowest visibility of granulation said three or more kinds of ink is Hierro, magenta, and 
cyanogen, and is Hierro. 

[Claim 4]The printer according to claim 1 or 2 made higher in the 1.1 thru/or 4 times as many 
ranges than in concentration with which it balances when dye concentration of ink with said 
highest brightness or ink with the lowest visibility of granulation has an equal recording rate per 
unit area of three or more kinds of said ink. 

[Claim 5]The printer according to claim 1 or 2 which is what reduces a rate of formation of a dot 
according [ amendment of recording quantity of ink with said highest brightness or ink with the 
lowest visibility of granulation ] to this ink. 

[Claim 6]The printer according to claim 1 or 2 which is what reduces a path of a dot according [ 
amendment of recording quantity of ink with said highest brightness or ink with the lowest 
visibility of granulation ] to this ink. 

[Claim 7] Said three or more kinds of each ink which is the printer according to claim 1 or 2, and 
is recorded on said printed matter, A printer which a color or paints are provided by solvent as 
melting or a dispersed solution, and said head is a head which carries out the regurgitation of the 
solution containing this color or paints to this printed matter, and is a means by which said 
compensation means amends discharge quantity of ink. 

[Claim 8] About ink other than ink in which it is the printer according to claim 7, and amendment 
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of discharge quantity is made among three or more kinds of ink provided as said solution. 
Having ink of concentration of two or more kinds of shades, said head is a printer in which 
regurgitation is possible in ink of concentration of two or more kinds of these shades about ink 
with said said highest brightness, or ink with the lowest visibility of granulation. 
[Claim 9]The printer according to claim 8 whose dye concentration of low concentration ink of 
each color it has said shading ink about each color ink of magenta and cyanogen, and is 
abbreviated 1 / 4 of dye concentration of high concentration ink. 

[Claim 10] The printer according to claim 7 provided with a mechanism in which said head 
carries out the regurgitation of the ink particles with a pressure given to ink by impression of 
voltage to an electrostriction element provided in an ink passage. 

[Claim 1 l]The printer according to claim 7 provided with a mechanism which carries out the 
regurgitation of the ink particles with a pressure given to ink of this ink passage with air bubbles 
which generate said head by energization to a heating element provided in an ink passage. 
[Claim 12] The printer according to claim 1 or 2 provided with a means to determine existence of 
a dot by said each color ink with a dither method. 

[Claim 13]The printer according to claim 12 which is a threshold matrix of distributed type [ 
threshold matrix / of said dither method ]. 

[Claim 14]It has a head which can record three or more kinds of ink which can express hue of a 
prescribed range by being intermingled, It is the method of controlling distribution of a dot of 
this ink beyond 3 kind based on a gradation signal of a picture which it is going to print, and 
printing a picture of multi-tone, The ratio of concentration of ink with the highest brightness per 
same recording rate among said each color ink, and other ink, A printing method which amends 
recording quantity of ink with this highest brightness to a ratio which sets up so that color 
balance when a recording rate per unit area of these ink is made equal may incline toward the ink 
side with this highest brightness, and corrects this bias. 

[Claim 15]It has a head which can record three or more kinds of ink which can express hue of a 
prescribed range by being intermingled, It is the method of controlling distribution of a dot of 
this ink beyond 3 kind based on a gradation signal of a picture which it is going to print, and 
printing a picture of multi-tone, The ratio of concentration of ink with the lowest visibility of 
granulation at the time of considering it as the same recording rate among said each color ink, 
and other ink, A printing method which amends recording quantity of ink with the lowest 
visibility of this granulation to a ratio which sets up incline toward the ink side with the lowest 
visibility of this granulation of color balance when a recording rate per unit area of these ink is 
made equal, and corrects this bias. 

[Claim 16]It is an ink cartridge equipped with and used for the printer according to claim 1 or 2, 
Three or more kinds of ink which can express hue of a prescribed range is stored by being 
intermingled, About ink with said highest brightness among this ink beyond 3 kind, or ink with 
the lowest visibility of granulation. An ink cartridge which the dye concentration was set up 
compared with other ink more highly than concentration which balances when a recording rate 
per unit area is equal, and made the capacity capacity equivalent to capacity of other ink, or 
small. 

[Claim 17] An ink cartridge which made capacity of ink which is equipped with and used for the 
printer according to claim 8, and in which are an ink cartridge and said brightness is the highest, 
or ink with the lowest visibility of granulation many [ equivalent to each capacity of ink which 
was prepared as for said two or more kinds of shades, or ] capacity. 

[Claim 18]It is an ink cartridge used for the printing method according to claim 14 or 15, Three 
or more kinds of ink which can express hue of a prescribed range is stored by being 
intermingled, About ink with said highest brightness among this ink beyond 3 kind, or ink with 
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the lowest visibility of granulation. An ink cartridge which the dye concentration was set up 
compared with other ink more highly than concentration which balances when a recording rate 
per unit area is equal, and made the capacity capacity equivalent to capacity of other ink, or 
small. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]It is intermingled in this invention. 

Therefore, it has a head which can record three or more kinds of ink which can express the hue 
of a prescribed range, and is related with the ink cartridge used for the printer, the printing 
method, and this which can record the picture of multi-tone in the ink recorded on printed matter 
by this head. 

[0002] 

[Description of the Prior Art]In recent years, as an output unit of a computer, the color printer of 
the type which records the ink of several colors on printed matter by a head spreads widely, and 
it is widely used for printing the picture which the computer etc. processed with multicolor 
multi-tone. The hot printing method which fuses the ink on an ink ribbon and is transferred in a 
paper as a method of recording ink on printed matter, Various techniques, such as an inkjet 
method which turns the solution of color ink to a paper and carries out the regurgitation, and an 
electrophotographying system which forms a latent image on a photo conductor with laser, and 
transfers color toner, are known. In reproducing the color of the range of predetermined hue in 
any case and carrying out full color printing to it by intermingling the ink of several kinds of 
colors, it usually uses the ink of three colors of cyanogen, magenta, and yellow (CMY). 
[0003] Some methods can be considered for it to form the picture of multi-tone when printing a 
multicolor picture in two or more kinds of such ink. One is a technique adopted with the 
conventional printer. 

The density (frequency of occurrence per unit area) of a dot expresses the gradation of the 
picture printed, seting as constant the size of the dot formed on a paper in the ink which carries 
out the regurgitation at once. 

Another method adjusts the dot diameter formed on a paper, and changes the concentration per 
unit area. These days, micro processing of the head which forms ink particles progresses, and 
density of a dot, a variable range of a dot diameter, etc. which can be formed per predetermined 
length are improving every year. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the case of a printer, it has stopped at 
tens of microns with 300dpi thru/or about 720 dpi, and particle diameter at print density 
(resolution), and the distance between the power of expression (on a film, called thousands dpi in 
resolution) of a film photo is still large. In particular, a dot will be formed sparsely (what is 
called granulation), and this will stand out in the field where image concentration is low, i.e., the 
field where the dot density printed is low. In the printer of the type which carries out the 
regurgitation of the liquefied ink to a paper, the total amount of the ink breathed out per unit area 
is restricted by possible ink absorption (what is called an ink duty) on a paper. In the printer 
which uses two or more kinds of ink for color printing, it was also a technical problem to clear 
this restriction in the low paper of an ink duty. Especially the problem of this ink duty prepares 
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the ink of two kinds of shades about each color ink, and in the low field of gradation, when it 
prints using ink with low concentration and is going to make granulation not conspicuous, it 
actualizes it. It is because the total amount of the ink which carries out the regurgitation will 
increase if it is going to express predetermined gradation using light ink. 
[0005 ]In the printer provided with the head in which the regurgitation is possible for three or 
more kinds of ink which can express the hue of a prescribed range by being intermingled, an 
object [ without adjusting the concentration of specific ink and falling the grace of the picture 
recorded ] of this invention is to ease restriction of an ink duty etc. 
[0006] 

[The means for solving a technical problem, and its operation and effect] The following 
composition was used for the invention in this application in order to attain this purpose. First, in 
the printer provided with the head recordable on printed matter for three or more kinds of ink 
which can express the hue of a prescribed range when the 1st printer of this invention was 
intermingled, The ratio of concentration of the ink with the highest brightness per same 
recording rate among said each color ink, and other ink, It has this each color ink so that color 
balance when the recording rate per unit area of these ink is made equal may incline toward the 
ink side with this highest brightness, and it is making into the gist to have a compensation means 
which amends the recording quantity of the ink with this highest brightness to the ratio which 
corrects this bias. 

[0007]The 1st printing method of this invention is provided with a head recordable on printed 
matter for three or more kinds of ink which can express the hue of a prescribed range by being 
intermingled, It is the method of controlling distribution of the dot of this ink beyond 3 kind 
based on the gradation signal of the picture which it is going to print, and printing the picture of 
multi-tone, The ratio of concentration of the ink with the highest brightness per same recording 
rate among said each color ink, and other ink, It sets up so that color balance when the recording 
rate per unit area of these ink is made equal may incline toward the ink side with this highest 
brightness, and it is making into the gist to amend the recording quantity of the ink with this 
highest brightness to the ratio which corrects this bias. 

[0008]By being intermingled, this printer and printing method are provided with a head which 
can record three or more kinds of ink which can express hue of a prescribed range, and form 
various hue and a picture of brightness (concentration) by forming a dot in these ink at a 
predetermined rate. He loses purposely color balance when a recording rate per unit area of each 
color ink is made equal, and is trying for color balance to incline toward the ink side with the 
highest brightness per same recording rate with a printer of this invention in that case. Therefore, 
if a recording rate per unit area is made the same, since color balance inclines toward the ink side 
with the highest brightness, it will amend recording quantity of ink with the highest brightness to 
a ratio which corrects this bias by a compensation means. As a result, a total amount of all the 
ink recorded can be reduced, without spoiling quality of a picture formed, since recording 
quantity of ink which color balance becomes normal, and its brightness is the highest, and has 
little influence of granulation by low concentration is reduced. 

[0009]In a printer provided with a head recordable on printed matter for three or more kinds of 
ink which can express hue of a prescribed range when the 2nd printer of this invention was 
intermingled, The ratio of concentration of ink with the lowest visibility of granulation at the 
time of considering it as the same recording rate among said each color ink, and other ink, It has 
this each color ink so that it may incline toward the ink side with the lowest visibility of this 
granulation of color balance when a recording rate per unit area of these ink is made equal, and it 
is making into a gist to have a compensation means which amends recording quantity of ink with 
the lowest visibility of this granulation to a ratio which corrects this bias. 
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[0010]The 2nd printing method of this invention is provided with a head recordable on printed 
matter for three or more kinds of ink which can express hue of a prescribed range by being 
intermingled, It is the method of controlling distribution of a dot of this ink beyond 3 kind based 
on a gradation signal of a picture which it is going to print, and printing a picture of multi-tone, 
The ratio of concentration of ink with the lowest visibility of granulation at the time of 
considering it as the same recording rate among said each color ink, and other ink, It sets up 
incline toward the ink side with the lowest visibility of this granulation of color balance when a 
recording rate per unit area of these ink is made equal, and is making into a gist to amend 
recording quantity of ink with the lowest visibility of this granulation to a ratio which corrects 
this bias. 

[001 l]In this printer and printing method, like the 1st printer and the 1st printing method, By 
being intermingled, it has a head which can record three or more kinds of ink which can express 
hue of a prescribed range, and various hue and a picture of brightness (concentration) are formed 
by forming a dot in these ink at a predetermined rate. He loses purposely color balance when a 
recording rate per unit area of each color ink is made equal, and is trying for color balance to 
incline toward the ink side with the lowest visibility of granulation at the time of considering it 
as the same recording rate with a printer of the 2nd invention in that case. Therefore, if a 
recording rate per unit area is made the same, since color balance inclines toward the ink side 
with the lowest visibility of granulation, it will amend recording quantity of ink with the lowest 
visibility of granulation to a ratio which corrects this bias by a compensation means. As a result, 
a total amount of all the ink recorded can be reduced, without spoiling quality of a picture 
formed, since color balance becomes normal and recording quantity of ink with the low visibility 
of granulation is reduced. 

[0012]It is practical to choose Hierro as ink with the highest brightness or ink with the lowest 
visibility of granulation practical [ adopting ink of Hierro as what is called the three primary 
colors, magenta, and cyanogen ] as three or more kinds of ink in such a printer. What is 
necessary is from the first, just to choose ink with the highest brightness, or ink with the lowest 
visibility of granulation in those colors in the case of combination of other colors. 
[00 13] Although the technique toward which color balance of combination of each color ink is 
biased can consider various approaches, It is making dye concentration of the ink with the 
highest brightness as one, or ink with the lowest visibility of granulation higher in the 1.1 thru/or 
4 times as many ranges than concentration which balances when a recording rate per unit area of 
three or more kinds of ink is equal. Granulation will be sensed, if an effect by concentration 
having raised concentration in less than 1 . 1 times cannot be expected but it is made higher than 4 
times. Since adjustment of dye concentration is easy, it can be easily made into a bias of a 
request of color balance. 

[0014]In this case, amendment of recording quantity of ink with the highest brightness or ink 
with the lowest visibility of granulation can be attained by reducing a rate of formation of a dot 
in this ink. It is possible to reduce a path of a dot in this ink as the technique of other 
amendments. 

[0015]Making beforehand larger than a dot diameter of other ink a dot diameter of ink with the 
highest brightness as one of the techniques toward which color balance of combination of each 
color ink is biased beforehand, or ink with the lowest visibility of granulation is also considered. 
A compensation means in this case can be amended by reducing a rate of dot formation. 
[00 16] As a method recorded on printed matter, three or more kinds of ink, Can apply an all 
directions type known from the former, and for example, three or more kinds of each ink, A 
solution which shall provide a solvent with a color or paints as melting or a dispersed solution, 
and contains these color or paints for a head can be used as a head which carries out the 
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regurgitation to this printed matter, and a compensation means can be made into a means which 
amends discharge quantity of ink. The technique of carrying out the regurgitation of the solution 
form ink can form a detailed dot at comparatively high speed, and is preferred. 
[0017]In a printer using such solution form ink, about ink other than ink in which amendment of 
discharge quantity is made among three or more kinds of ink. It shall have ink of concentration 
of two or more kinds of shades, and said head can also be made possible for regurgitation of ink 
with said said highest brightness, or ink with the lowest visibility of granulation with ink of 
concentration of two or more kinds of these shades. That is, about ink whose visibility of 
granulation is to some extent high, light ink with low concentration is prepared and granulation 
of a field where concentration is low is prevented. 

[00 18] When combination of a color is Hierro, magenta, and cyanogen as this shading ink, It is 
also preferred from points, such as nature of a concentration change of a mixture part of shading 
ink, to have ink of two or more kinds of shades about magenta and cyanogen, and to set dye 
concentration of low concentration ink of each color to abbreviated 1 / 4 of dye concentration of 
high concentration ink. 

[0019]The technique of formation of a dot of each color shall determine existence of a dot by 
said each color ink, for example with a dither method, although various techniques are permitted. 
When adopting such a dither method, a threshold matrix which defines turning on and off of a 
dot can be made into a distributed type threshold matrix. If a distributed type threshold matrix is 
used, it is advantageous from a point of dot formation in which dot distribution is distributed and 
it is hard to impress granulation. 

[0020]A mechanism of dot formation in such a printer shall equip a head with a mechanism 
which carries out the regurgitation of the ink particles with a pressure given to ink by impression 
of voltage to an electrostriction element provided in an ink passage, for example, although 
various things are known. Or composition provided with a mechanism which carries out the 
regurgitation of the ink particles with a pressure given to ink of this ink passage with air bubbles 
by which it is generated by energization to a heating element provided in an ink passage can also 
be taken. 

[0021] What equips with an ink cartridge of this invention a printer mentioned above, and is used, 
Or it is used for a printing method mentioned above, and three or more kinds of ink which can 
express hue of a prescribed range is stored by being intermingled, About ink with said highest 
brightness among this ink beyond 3 kind, or ink with the lowest visibility of granulation. The dye 
concentration is set up compared with other ink more highly than concentration which balances 
when a recording rate per unit area is equal, and it is making to have made the capacity into 
capacity equivalent to capacity of other ink, or small into a gist. 

[0022]In a printer and a printing method which were mentioned above, concentration of ink with 
the highest brightness per same recording rate or ink with the lowest visibility of granulation is 
raised, and the volume amount used is reduced. Therefore, a period until it exhausts each color 
ink can be made comparable by making capacity of ink with the highest brightness per same 
recording rate, or ink with the lowest visibility of granulation into capacity equivalent to other 
ink, or small. 

[0023 ]In two or more kinds of shades preparing ink other than ink with the highest brightness, or 
ink with the lowest visibility of granulation, Since the amount of shade each ink used itself 
decreases, an ink cartridge which made capacity of ink with the highest brightness or ink with 
the lowest visibility of granulation larger than ink capacity of shade each of these colors is also 
useful. 
[0024] 

[Other modes of an invention] This invention contains other following modes. The 1st mode is 



Page 7 of 32 



Machine English Translation of JP 10-44475A 



composition which puts some means of a printer on the device side which outputs not an inside 
of a case but a picture which it is going to print of a printer. It is realizable by a discrete circuit, 
and a compensation means is realizable also with software in an arithmetic logic operation circuit 
centering on CPU. To processing about generation of a dot, make it carry out to a side which 
outputs a picture which it is going to print in the case of the latter, for example, a computer, and 
in a case of a printer, A gestalt which stores only a mechanism which controls regurgitation of 
ink from a head and forms a generated dot on a paper etc. can also be considered. 
[0025]The 2nd mode of this invention is a gestalt as a portable storage medium which recorded 
software which is loaded to a computer system and performed, An arithmetic logic operation 
circuit (hardware) centering on CPU and a software program executed on it shall realize at least a 
part of means to perform processings, such as the above-mentioned compensation means. At 
least a part of that software program is stored in this portable storage medium. 
[0026]The 3rd gestalt is a gestalt as a feed unit which supplies the above-mentioned software 
program via a communication line. 

[0027]There is an invention of an ink cartridge used for a printer mentioned above as the 4th 
gestalt. For example, when a printer of this invention color-prints using two or more color ink, an 
ink cartridge which stores three or more kinds of color ink in a container of a different body with 
black ink can be considered, black ink used for printing of a stage of that exchange centering on 
the usual character since this ink cartridge is stored by container different from black ink — it is 
not influenced at skilled exhaustion and its exchange time. 
[0028] 

[Embodiment of the InventionJNext, an embodiment of the invention is described based on an 
example. Drawing 1 is an outline lineblock diagram of the printer 20 which is one example of 
this invention. The mechanism in which this printer 20 conveys the paper P with the paper feed 
motor 22 so that it may illustrate, The mechanism in which the carriage 30 is made to reciprocate 
to the shaft orientations of the platen 26 with the carriage motor 24, It comprises the control 
circuit 40 which manages an exchange of the signal of the mechanism which drives the printhead 
28 carried in the carriage 30, and controls the regurgitation and dot formation of ink, and these 
paper feed motors 22, the carriage motor 24, the printhead 28 and the navigational panel 32. 
[0029]The mechanism in which the paper P is conveyed is provided with the gear train which 
transmits rotation of the paper feed motor 22 not only to the platen 26 but to the paper 
conveyance roller which is not illustrated (graphic display abbreviation). The mechanism in 
which the carriage 30 is made to reciprocate, It comprises position detection sensor 39 grade 
which detects the sliding shaft 34 which is constructed in parallel with the axis of the platen 26, 
and holds the carriage 30 so that sliding is possible, the belt pulley 38 which stretches the endless 
driving belt 36 between the carriage motors 24, and the home position of the carriage 30. 
[00301 Drawing 2 showed the composition of this printer 20 centering on the control circuit 40. 
illustrating — as — this — a control circuit — 40 — common knowledge — CPU — 41 — a program 
— etc. — having memorized — P-ROM — 43 — RAM — 44 — a character — a dot matrix — having 
memorized — a character generator — (— CG — ) — 45 — etc. — a center — carrying out — 
arithmetic logic operation — a circuit — ****** — constituting — having — **** — in addition. It 
has the I/F dedicated communication circuit 50 which performs an interface with an external 
motor etc. for exclusive use, the head drive circuit 52 which is connected to this I/F dedicated 
communication circuit 50, and drives the head 28, and the motor drive circuit 54 which similarly 
drives the paper feed motor 22 and the carriage motor 24. The parallel interface circuit is built in, 
it is connected to a computer via the connector 56, and the I/F dedicated communication circuit 
50 can receive the signal for printing which a computer outputs. The output of the picture signal 
from a computer is mentioned later. 
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[0031]Next, the regurgitation principle of the ink by the concrete composition of the carriage 30 
and the printhead 28 carried in the carriage 30 is explained. Drawing 3 is a perspective view 
showing the shape of the carriage 30. Drawing 4 is a top view showing the nozzle part which 
carries out the regurgitation of each color ink in the printhead 28 arranged by the lower part of 
the carriage 30. As shown in drawing 3 , the carriage 30 is carrying out the shape of 
approximately L type, and is provided with the divider plate 3 1 into which loading of the 
cartridge for black ink and the cartridge 70 (refer to drawing 5 ) for color ink which are not 
illustrated is possible, and both cartridges are divided so that wearing is possible. A total of six 
heads 61 thru/or 66 for ink discharge are formed in the printhead 28 of the lower part of the 
carriage 30, and the introducing pipes 71 thru/or 76 which lead the ink from an ink tank to each 
of this head for colors are set up by the pars basilaris ossis occipitalis of the carriage 30. If the 
carriage 30 is equipped with the cartridge and the cartridge 70 for color ink for black ink from 
the upper part, the introducing pipes 71 thru/or 76 will be inserted in the connecting hole 
established in each cartridge. 

[0032]The mechanism in which ink is breathed out is explained briefly. If the carriage 30 is 
equipped with the cartridge 70 for ink as shown in drawing 6 , using capillarity, the ink in the 
cartridge for ink will be sucked out via the introducing pipes 71 thru/or 76, and will be led to 
each color heads 61 thru/or 66 of the printhead 28 provided in the carriage 30 lower part. When 
equipped with an ink cartridge for the first time, operation which attracts ink on each color heads 
61 thru/or 66 with a pump for exclusive use is performed, but in this example, a graphic display 
and explanation are omitted for the printhead 28 about the composition of a wrap cap etc. at the 
time of the pump for suction, and suction. 

[0033]As shown in drawing 4 and drawing 6 , in each color heads 61 thru/or 66, the 32 nozzles n 
are formed for every color, and piezo-electric element PE which is one of the electrostriction 
elements and was excellent in the response for every nozzle is arranged at them. Drawin g 7 
showed the structure of piezo-electric element PE and the nozzle n in detail. Piezo-electric 
element PE is installed in the position which touches the ink passage 80 to which ink is led to the 
nozzle n so that it may illustrate. Piezo-electric element PE is an element which a crystal 
structure is distorted by impression of voltage and changes electric-mechanical energy at very 
high speed as everyone knows. In this example, by impressing the voltage of specified time 
width to inter-electrode [ which was provided in the both ends of piezo-electric element PE ], as 
shown in the drawing 7 lower berth, piezo-electric element PE elongates only the applying time 
of voltage, and changes one side attachment wall of the ink passage 80. As a result, it contracts 
according to extension of piezo-electric element PE, the ink equivalent to a part for this 
contraction serves as the particles Ip, and the volume of the ink passage 80 is breathed out at 
high speed from the tip of the nozzle n. Printing will be performed when this ink particle Ip sinks 
into the paper P with which the platen 26 was equipped. 

[0034]The arrangement of each color heads 61 thru/or 66 in the printhead 28 is divided and 
allocated in 3 sets by making two heads into a lot, as shown in drawing 4 on the relation which 
arranges piezo-electric element PE mentioned above. The head 61 for black ink is allocated by 
the end of the side close to the cartridge for black ink, and the next door is the ink head 62 for 
cyanogen, the ink (it is hereafter called Light cyan, Inc.) whose concentration is lower than the 
cyan ink in which adjoining this group is supplied to the ink head 62 for cyanogen — they are the 
head 63 of business, and the ink head 64 for magentas, the ink (it is hereafter called light 
magenta ink) in the next group whose concentration is lower than usual magenta ink — the head 
65 of business and the head 66 for Hierro are arranged. A presentation and concentration of each 
ink are mentioned later. 

[0035]The printer 20 of this example which has the hardware constitutions explained above, 
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Rotating platen 26 and other rollers with the paper feed motor 22, and conveying the paper P. The 
carriage 30 is made to reciprocate with the carriage motor 24, piezo-electric element PE of each 
color heads 61 thru/or 66 of the printhead 28 is driven simultaneously, the regurgitation of each 
color ink is performed, and a multicolor picture is formed on the paper P. The printer 20 forms a 
multicolor picture based on the signal received from image forming devices, such as the 
computer 90, via the connector 56, as shown in drawing 8 . In this example, the application 
program which is operating by computer 90 inside shows the picture to CRT display 93 via the 
video driver 91, processing a picture. If this application program 95 publishes a printing 
instruction, the printer driver 96 of the computer 90 would receive picture information from the 
application program, and will have changed this into the signal which can print the printer 20. In 
the example shown in drawing 8 , inside the printer driver 96, As opposed to the rasterizer 97 
which changes into the sexual desire news of a dot unit the picture information which the 
application program 95 is treating, and the picture information (gradation data) changed into the 
sexual desire news of the dot unit. By the existence of the ink in a dot unit from the color 
correction module 98 which performs color correction according to the characteristic of coloring 
of an image output device (here printer 20), and the picture information after color correction 
was carried out. It has the half tone module 99 which generates the so-called picture information 
of the half-tone expressing the concentration in a certain area. Since operation of each of these 
modules is a well-known thing, explanation is omitted in principle and the contents of the half 
tone module 99 are later mentioned for it. 

[0036]As explained above, the printer 20 of this example equips the printhead 28 with the head 
in which the regurgitation is possible for each color ink. Hierro, Inc. Y and the black ink K 
which are breathed out by this head make the rate of a color 2.7 mass percents and 4.8 mass 
percent, respectively, using direct IERO 86 and the food black 2 as a color, as that ingredient was 
shown in drawin g 9 . The heads 63 and 65 for Light cyan, Inc. and light magenta ink are formed 
in the printhead 28 in addition to the ink of four so-called colors of CMYK containing this 
Hierro and black. These light cyan ink and light magenta ink make low dye concentration of 
usual cyan ink and magenta ink, as shown in drawing 9 . 

[0037]Usually so that it may illustrate the cyan ink (shown in [ CI ] drawing 9 ) of concentration, 
As opposed to using 3.6 mass percents, a 30 mass percent diethylene glycol, and SAFI Norian 
465 as 1 mass percent and 65.4 mass percent water for the direct blue 99 which is a color, Direct 
blue 99 which is light cyan ink (shown in [ C2 ] drawing 9 ) and a color is made into 0.9 mass 
percents which are 1/4 of the cyan ink CI, for viscosity control, a diethylene glycol is changed 
into 35 mass percents, and water is changed into 63.1 mass percents. Usually the magenta ink 
(shown in [ Ml ] drawing 9 ) of concentration, As opposed to using 2.8 mass percents, a 20 mass 
percent diethylene glycol, and SAFI Norian 465 as 1 mass percent and 79 mass percent water for 
the acid red 289 which is a color, Light magenta ink (shown in [ M2 ] drawing 9 ) changes the 
acid red which is a color into 0.7 mass percents, the 25 mass percent diethylene glycol, and 74 
mass percent water which are 1/4 of the magenta ink Ml . As for any ink, viscosity is adjusted to 
about 3 [mPa-s] grade. In this example, since surface tension besides the viscosity of each color 
ink is adjusted identically, it does not depend on the ink which forms a dot, but control of piezo- 
electric element PE for every color head can be made the same. 

[003 8]2 and Y are stored among these ink in the color ink [ except black ] CI, C2, Ml, and M 
ink cartridge 70 shown in drawing 5 , and the capacity is made into what has more Hierro, Inc. 
than other ink (CI, C2, Ml, M2) by this example. Since the ink of two kinds of shades is 
accommodated about cyanogen and magenta, let capacity of Hierro, Inc. be small capacity 
relatively rather than the quantity which added both of the shade. The capacity of Hierro is good 
also as capacity equal to the total amount of the ink of other colors, and good also as capacity 
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equal to each ink of a shade. 

[003 9] What measured the brightness of each of these color ink was shown in drawing 10 . The 
horizontal axis of drawing 1 0 is a recording rate over the recording resolution of a printer, and 
shows the rate which recorded the dot on the white paper P by the ink particles Ip breathed out 
from the nozzle n. That is, the state where the whole surface of the paper P was covered with the 
ink particles Ip is shown in the recording rate 100. By this example, since Hierro, Inc. Y2 where 
dye concentration is high is employed to conventional Hierro, Inc. Yl, this point is explained 
first. As shown in drawing 10 , Hierro, Inc. Y has the highest brightness in three-primary-colors 
CMY, and brightness L* is the recording rate over 80% as for 100%. Brightness L* said here is 
the brightness in a CIE1976 L*a*b* color space (CIELAB space). 

[0040]In drawing 10 , what "-" showed is a relation of the recording rate of Hierro, Inc. Y2 and 
brightness which made dye concentration 1.5 times to Hierro, Inc. (O) of the usual concentration. 
It is a point of about 67% of a recording rate by having increased dye concentration 1 .5 times 
that brightness is also falling in proportion to this and usually becomes equal to the brightness of 
100% of the recording rate of Hierro, Inc. Yl of concentration so that it may illustrate. 
[0041]In the above, although the relation between the recording rate and brightness L* was 
explained about each color ink adopted by this example, the relation between a recording rate, 
hue, and chroma saturation is explained below. Drawing 1 1 expresses about a*b* the hue and 
chroma saturation at the time of being a case where it prints in the ink of three colors of Hierro of 
this example, magenta, and cyanogen, and changing the recording rate of each color into paper 
among CIE1976 L*a*b* color spaces (CIELAB space). Generally in CIELAB space, it can be 
considered by making (0, 0) into the starting point that the angle from a horizontal axis expresses 
hue and the distance from the starting point expresses chroma saturation. In drawing 1 1 , the hue 
in the case of making the recording rate high 10% respectively and change of chroma saturation 
can usually be read about CMY ("<>", and "O" express respectively) ink each of 
concentration. 

[0042]On the other hand, Hierro, Inc. ("-" shows in drawing 11 ) of this example adjusted 1.5 
times from conventional ink in the concentration of the color, When concentration is raised 10% 
respectively, change of chroma saturation (vividness) is larger than the ink of the conventional 
concentration, and it turns out that it is in agreement with 100% of the recording rate of 
conventional ink by 66% of a recording rate. Naturally the control range of a dot number 
becomes narrow. Supposing it considers the matrix of 10x10, the dot up to zero to 66 pieces will 
be controlled by Hierro [ 1.5 times the concentration of this ], Inc. to the dot up to zero to 100 
pieces being controllable by the ink of the conventional concentration. 
[0043] When the 3 color ink of the usual concentration is respectively recorded by an equal 
recording rate, it will sense by gray, but when Hierro, Inc. Y2 of this example is used and the 
recording rate is made equal to the recording rate of cyanogen or magenta ink, hue will incline 
toward the Hierro side from gray. 

[0044]In this example, although the ink of two kinds of shades is adopted about the cyan ink C 
and the magenta ink M, the brightness of these ink has the following relation. To the cyan ink 
CI, the light cyan ink C2, The concentration of the color is considering it as the abbreviation 1/4 
by mass percent, and, as for the brightness of both the ink at this time, brightness in case the 
recording rate of the light cyan ink C2 is 100% is equal to brightness in case the recording rate of 
the cyan ink CI is about 35%. This relation is the same also in the magenta ink Ml and the light 
magenta ink M2. Although the rate of a recording rate that the ink in which concentration differs 
serves as the same brightness is defined from a point of the beauty of the mixed colors at the 
time of being intermingled and printing both ink, it is desirable practically to adjust to 20 thru/or 
50% of range. If this relation is expressed at a rate of the mass percent of the color in both ink, 
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As opposed to the mass percent of the color in ink with high concentration (the cyan ink CI and 
magenta ink Ml), It is almost equivalent to the latter adjusting the relation of the mass percent of 
the color in ink with low concentration (the light cyan ink C2 and light magenta ink M2) to about 
1/5 of the former thru/or about 1/3. 

[0045]Next, along with the processing in the half tone module 99 of the printer driver 96, the 
situation of the dot formation of each color ink in the printer 20 of this example is explained. 
Although it is printing using shading ink and processing of cyanogen, the dot (dark dot) 
formation in ink with concentration high about magenta ink, and the dot (light dot) formation in 
ink with low concentration is needed in the printer 20 of this example, First, below, Hierro, Inc. 
where concentration is high, and the dot formation usually according to each color of the cyan 
ink of concentration and magenta ink are explained, and the dot formation by shading ink is 
explained additionally. Drawing 12 is a flow chart which shows the outline of processing of the 
half tone module 99 about each color of CMY. In this halftone process, the same processing is 
fundamentally repeated about each color of CMY so that it may illustrate. 
[0046]First, processing which inputs the gradation data about the cyan ink C among the data 
changed into the gradation data of each color of CYM by the color correction module 98 shown 
in drawing 8 is performed (Step SI 00). Since gradation data is expressed by 8 bits, it takes the 
value of 0 thru/or 255. Next, based on this gradation data, processing which determines turning 
on and off about the dot of cyan ink is performed with reference to table TC which determines a 
recording rate (Step SI 10). An example of the table about each color ink is shown in drawing 13 . 
The determination of turning on and off of the dot about the ink of a certain color can adopt 
various techniques, for example, the technique and systematic dithering method of error 
diffusion. The view of error diffusion was adopted in this example. Therefore, after determining 
turning on and off of a dot based on the cyanogen concentration of the pixel to which its 
attention is paid, processing of error calculation and error diffusion is performed (Step S120). 
That is, an error with the concentration expressed by having made the true concentration and dot 
about the pixel one or OFF is calculated, and processing which attaches and distributes 
predetermined dignity to the surrounding pixel of the pixel which pays its attention to this is 
performed. Since predetermined dignity is beforehand attached to the surrounding pixel of the 
pixel and the error of the shade produced about the processed pixel is beforehand distributed 
when printing by error diffusion, you read a part for an applicable error and make it reflected in 
the pixel which is going to print this from now on. It was illustrated to drawing 1 4 b y what 
weighting this error would be distributed to which surrounding pixel to the pixel PP to which its 
attention is paid. To the pixel PP to which its attention is paid, to several pixels and several 
pixels which the transportation direction backside of the paper P adjoins, a density error attaches 
predetermined dignity (1/4, 1/8, 1/16), and is distributed in the scanning direction of the carriage 
30. 

[0047]Although the ink of two kinds of shades is prepared and the dot of a shade is formed by 
this example about the cyan ink C and magenta ink, The facilities of an understanding of this 
invention which have the feature at the point which made concentration of Hierro, Inc. Y high 
shall be planned, and dot formation shall be performed about cyanogen and magenta in the 
following explanation based on drawing 12 only in the ink (equivalent to the thick ink CI and 
Ml) of the usual concentration. 

[0048]The same processing as the next is repeated about magenta ink and Hierro, Inc. after 
processing of a more than about cyan ink. That is, the gradation data about magenta is inputted 
(Step SI 30), turning on and off of the dot of magenta is determined with reference to table TM 
(Step S140), and error calculation about magenta and processing of error diffusion are performed 
(Step SI 50). The gradation data about Hierro is inputted (Step SI 60), turning on and off of the 
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dot of Hierro is determined with reference to the table TY (Step SI 70), and error calculation 
about Hierro and processing of error diffusion are performed (Step SI 80). Under the present 
circumstances, compared with the recording rate about cyanogen and magenta, the recording rate 
of the dot formation by Hierro, Inc. is reduced by the abbreviation 2/3 according to a difference 
of the table shown in drawing 13 . 

[0049]As a result of the recording rate of the dot about Hierro being pressed down by about 2/3 
to the recording rate of the dot of ink, such as magenta, the dot of Hierro does not fill a print area 
thoroughly, even when gradation data is the maximum. Drawing 15 is an explanatory view 
showing the situation of the dot formation in the maximum [ gradation / magenta and / of Hierro 
] (it is 255 with gradation data). In this example, turning on and off of a dot is determined by 
making the matrix of 3x3 into a unit with the distributed dither method. Drawing 15 (a) shows 
that the recording rate is 100 [%], when Hierro, Inc. Yl of concentration is usually used and 
gradation data is the maximum. On the other hand, in forming a dot by high-concentration 
Hierro, Inc. Y2 which used by this example, as it shows in drawing 15 (b), even when gradation 
data is the maximum (255), only six dots of Hierro, Inc. Y2 are not formed. On the other hand, as 
the dot of the magenta ink M was shown in drawing 15 (c), nine 3x3 will be formed. As a result, 
when the dot of both ink is formed, as shown in drawin g 15 (d), the magenta ink M will be 
breathed out by the paper about three dots. 

[0050]The result mentioned above is produced by having made dye concentration of Hierro, Inc. 
into 1 .5 times to usual Hierro, Inc. Although the gradation number which the dot formed of 
Hierro, Inc. can express is usual two thirds, since Hierro, Inc. has high brightness, even if a dot is 
sparsely formed corresponding to the low-concentration field of an original image, most 
granulation is not sensed from the first. As a result, the advantage that the total of the dot formed 
per unit area, i.e., the ink quantity breathed out per unit area, can be reduced without causing the 
problem of deterioration of the image quality by granulation is acquired. Since a maximum (duty 
restrictions) exists in the total amount of the ink in which the regurgitation is possible for every 
paper per unit area, the merit which can reduce required ink quantity is large by making 
concentration of Hierro, Inc. high. For example, if realizable in cyan ink 100[%]+ magenta ink 
100[%]+ Hierro, Inc. 60 [%], composite black, Compared with the duty (300 [%]) at the time of 
using Hierro, Inc. (the maximum recording rate 100 [%]) of the usual concentration, the margin 
of about 40 [%] will be born to duty restrictions of a paper. Duty restrictions in the example 
which outputs dark red on the paper of 190 [%]. If it prints conventionally in the cyanogen 10 
[%], the magenta 100 [%], and Hierro 100 [%], in order that the sum total may be set to 210 [%] 
and may exceed duty restrictions, 10% needed to be transposed to black ink and it needed to 
print with the magenta 90 [%], Hierro 90 [%], and the black 10 [%]. However, when it 
transposed to such black ink and having been printed, the dot of conspicuous black was sparsely 
formed most at high concentration into red, granulation got worse, and image quality was 
deteriorating. In this example, even if it does not use black ink, it dedicates within duty 
restrictions in the cyanogen 10 [%], the magenta 100 [%], and Hierro 67 [%], and granulation is 
good and can obtain a high definition output. That is, if the Hierro concentration is raised like 
this example, using the margin of the duty restrictions obtained by it, each amount of color ink 
will be optimized and it will become possible to attain further high defmition-ization. 
[0051]In this example, since the dye concentration of Hierro, Inc. is raised and the required dot 
number is reduced, the advantage that a margin produces only the reduced dot number to the 
overprint of each color ink is also acquired. That the 1/3-about part by which dot formation is not 
carried out about Hierro, Inc. exists although various devices are made about the lap of ink 
becomes the merit that the flexibility of the dot arrangement in the overprint of such a plural 
color can be raised. Saying that there is few formation of the dot by Hierro, Inc. is that the 
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average amount of consumption of Hierro, Inc. at the time of printing a predetermined area is 
also referred to as few. As a result, the quantity of Hierro, Inc. which should be carried in the ink 
cartridge 70 can also be reduced. If ink quantity is reduced, the dignity of the cartridge 70 can be 
reduced and the mechanism in which the cartridge 70 is conveyed can also be simplified. The 
part which reduced the capacity of Hierro, Inc., and other ink quantity can also be increased. 
Since the quantity of shading ink can be increased like this example when using the ink of two 
kinds of shades, the merit is large. 

[0052]In the above, with this printer 20, although the example of this invention was described, 
since the ink of two kinds of shades is used, proper use of the ink of two kinds of shades about 
magenta and cyanogen is explained briefly. It is judged whether the processing (Step SI 10) for 
which it opts about turning on and off of the dot of cyanogen C ink with reference to table TC, 
and the processing (Step SI 40) for which it opts about magenta similarly form a dot about the 
ink of two kinds of shades in detail. 

[0053]In both steps, processing which determines turning on and off of a dark dot is performed 
based on gradation data DS inputted first. The details of the processing which determines turning 
on and off of this dark dot were shown in the dark dot formation judging process routine of 
drawing 17 . In this manipulation routine, processing which generates the dark level data Dth 
with reference to the table of dra wing 1 8 based on gradation data DS is performed first (Step 
S222). Drawing 1 8 shows the table which sets up into how much the recording rate of light ink 
and thick ink is made to the gradation data of the original picture, gradation data takes the value 
to 0-255 about each color — since the thing is carried out (8 bits of each color), the size of 
gradation data is expressed like 16 / 256 grades below. When the table of drawing 18 shows the 
rate of the thick ink in the printed matter obtained eventually, and light ink and a certain 
gradation data is given, The recording rate of thick ink and the recording rate of light ink are 
given to a meaning, and turning on and off of the dot by the thick ink or light ink of a pixel to 
which its attention is paid is not defined. If this relation is explained briefly, in this example, 
turning on and off of a dark dot will be first judged using this table, and turning on and off of a 
light dot will be judged with reference to that result. Therefore, the recording rate of a light dot 
depends on the following reason [ being in agreement with the table shown in drawing 18 ]. 
[0054]The number of the dark dot formed there and light dots can express the concentration of 
the picture per unit area. According to drawing 18 , the case where concentration is the maximum 
about the number of the dark dots formed per unit area is considered as a rate over this as the 
value 255, and this is set to Ks. The number of light dots is similarly set to Us. It will be set to 
DS=Ksx (evaluation value of a dark dot) / 255+Usx (evaluation value of a light dot) / 255 if it is 
going to make it equal to gradation data DS of a picture which inputted the concentration of the 
picture formed at this time. Since it can consider that the evaluation value (thickness of the 
formed dot) of a dark dot is 255, the table of the light dot shown in drawing 1 8 will be decided 
by how many the evaluation value of the table of a dark dot and a light dot is taken. If the data of 
the point (18 and light dot data are [ gradation data ] 122 in 95 and dark dot data) that the 
recording rate of a light dot serves as the maximum, for example is inputted into an upper type in 
the example shown in drawin g 18 , A light dot evaluation value is set to Z, it is set to 
95=18x255/255+122xZ/255, and a light dot evaluation value is set to 160. This dark dot 
evaluation value and a light dot evaluation value are the same as what is treated as result value 
RV with the flow chart of the determination technique of turning on and off of a dark dot and a 
light dot mentioned later. 

[0055]Based on inputted gradation data DS, the dark level data Dth corresponding to the 
recording rate of the thick ink defined beforehand is obtained by referring to the table of dra wing 
1 8 ( drawing 1 8 right-hand side vertical axis). For example, when the inputted gradation data of 
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cyanogen prints 50/256 of solid fields, the recording rate of the cyan ink CI which is thick ink is 
0%, and dark level data also serves as the value 0. When gradation data prints 95/256 of solid 
fields, the recording rate of the cyan ink CI which is thick ink is 7%, and the dark level data Dth 
serves as the value 18. When gradation data prints 191/256 of solid fields, the recording rate of 
the cyan ink CI is 75%, and dark level data serves as the value 191 . If turning on and off of a 
light dot is judged by the technique later mentioned in these cases, the recording rate of the light 
cyan ink C2 which is light ink will be 36%, 58%, and 0%, respectively. 
[0056]Next, it is judged whether the dark level data Dth obtained in this way is larger than 
threshold Drefl (Step S224). This threshold Drefl is a decision value of whether to form the dot 
by thick ink in the pixel to which its attention was paid, and it can also be simply fixed about [ of 
the maximum of the dark level data Dth ] to 1/2. In this example, the threshold matrix of the 
distributed dither was adopted as setting out of this threshold, especially, about 64x64 global 
matrix (blue noise matrix) was used, systematic dithering method was applied, and the 
distributed type matrix was adopted as a threshold. Therefore, threshold Drefl which defines 
turning on and off of a dark dot becomes a different value for every pixel to which its attention is 
paid. A distributed type threshold matrix has the high spatial frequency of the dot determined by 
the threshold matrix, and a dot says in a field the type by which it is generated scatteringly. 
Specifically, the Beyer type threshold matrix etc. are known. Since generating of a dark dot will 
be scatteringly performed if a distributed type dither is adopted, distribution of a shade dot does 
not incline but image quality improves. 

[005 7] When the dark dot data Dth are larger than threshold Drefl, it judges that the dark dot of 
the pixel is made one, and also processing which calculates result value RV is performed (Step 
S226). Result value RV is a value (dark dot evaluation value) equivalent to the concentration of 
the pixel, and when a dark dot judges that the dot in ink with high concentration is formed in 
one, i.e., the pixel, the value (for example, value 255) to which the concentration of the pixel was 
equivalent is set up. This result value RV may be set up as a function of the dark level data Dth, 
although a fixed value may be sufficient. 

[0058]On the other hand, when the dark level data Dth is the one or less threshold Dref, it judges 
that a dark dot is not turned off namely, formed, and also processing which assigns the value 0 to 
result value RV is performed (Step S228). Since the white ground of a paper remains, the part in 
which the dot in ink with high concentration is not formed makes result value RV the value 0. 
[0059]In this way, turning on and off of a dark dot is determined, and after performing 
processing which calculates result value RV, as shown in drawin g 17 below, processing which 
calculates amendment data DC which added diffusion-errors **Du from the pixel nearby [ 
whose ] has been processed is first performed to gradation data DS of the pixel to which its 
attention is paid (Step S240). This is for processing error diffusion. Then, when it judges whether 
the dark dot was considered as one (dot formation by the cyan ink CI) (Step S242) and the dark 
dot is not formed. Processing which determines turning on and off of a dot with low 
concentration, i.e., the dot in the light cyan ink C2, (it is hereafter called a light dot) is performed 
(Step S 244 or less processing). 

[0060]It is judged whether formation of the dot in the light cyan ink C2 has gradation data DC 
larger than threshold Dref2 for light dots which applied this error diffusion method and was 
amended by the view of error diffusion in the example (Step S244). This threshold Dref2 is a 
decision value of whether to form the dot by light ink with low concentration in the pixel to 
which its attention was paid, and it was set up by this example as a value changed according to 
amended data DC. 

[0061]If amendment data DC is larger than threshold Dref2, one [ a light dot ] will be judged and 
result value RV (light dot evaluation value) will be calculated (Step S246). By this example, 
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result value RV made the value 122 the reference value, and was taken as the value amended by 
amendment data DC. On the other hand, when amendment data DC is judged to be the two or 
less threshold Dref, it judges that a light dot is turned OFF and processing which includes the 
value 0 in result value RV is performed (Step S248). 

[0062]In this way, although record by the light dot and a dark dot will be performed, drawing 19 
showed this situation typically about the cyan ink CI and the light cyan ink C2. The field where 
the inputted gradation data is low (in an example.) Gradation data in the field of 0 / 256 - 63/256. 
As shown in drawing 19 (a) and (b), only the dot in the light cyan ink C2 is formed, And the rate 
of the light dot which exists in a predetermined field increases ( drawin g 19 (c) thru/or (e)), if 
gradation data becomes still higher, formation of a light dot will no longer be performed and 
only a dark dot will be formed, as gradation data becomes high ( drawing 19 (f), (g)). If gradation 
data serves as the maximum, as shown in drawing 19 (h), the recording rate by a dark dot will be 
100%. 

[0063]In the printer 20 of this example explained above, while employing Hierro, Inc. where dye 
concentration is higher than usual, Carry the ink cartridge 70 which has cyan ink of two kinds of 
shades, and magenta ink in the carriage 30, and the gradation of an inputted image in a low field. 
Since it prints using the low light cyan ink and light magenta ink of dye concentration, the 
granular feeling in the field where gradation is low is not conspicuous, and the advantage that 
print quality is very high is acquired. Since concentration of Hierro, Inc. can be made high in the 
range in which the granular feeling about the dot of Hierro, Inc. is not conspicuous, its about 4 
times are possible at dye concentration. At this time, the average discharge quantity of Hierro, 
Inc. can be reduced substantially. 

[0064]It is not limited to Hierro, Inc. and what is necessary is just to raise the concentration of 
ink with the highest brightness, or ink with the lowest visibility of granulation in the combination 
of the color of the ink used for printing in the above-mentioned example, although concentration 
of Hierro, Inc. was made high. Although correction of the bias of the color balance by having 
raised the dye concentration of Hierro, Inc. was performed by making the rate of the dot 
formation of Hierro, Inc. low in this example, this bias is correctable also by reducing the path of 
the dot formed of Hierro, Inc. The size of the dot formed on the paper P is controllable by 
adjusting the strength (voltage and duration time) etc. of the voltage pulse which carries out a 
seal of approval to the diameter and piezo-electric element PE of a nozzle for ink discharge. For 
example, what is necessary is to form the nozzle 66 for Hierro, Inc. of the above-mentioned 
example as a nozzle for byway dots, and just to form the nozzles 62 and 63 for cyan ink C, the 
nozzle 64 for magenta ink M, and a logo as a nozzle for major-diameter dots. 
[0065] Although the program which controls formation of each color dots was prepared for the 
printer driver [ not the printer 20 but ] 96 side of the computer 90 in above-mentioned this 
example, preparing in the printer 20 is also possible. For example, from the computer 90, when 
the picture information printed with languages, such as PostScript, is sent, it will have the half 
tone module 99 etc. in the printer 20 side. The software program which realizes these functions is 
memorized by the hard disk in the computer 90, etc., when the computer 90 starts it, it is 
included in an operating system with the gestalt of a printer driver at this example, but. It is also 
possible for it to be stored in portable storage media (portability type storage), such as a floppy 
disk and CD-ROM, and to be transmitted to the main memory or the external storage of a 
computer system from a portable storage medium. It is also possible to consider it as the gestalt 
which is transmitted to the inside of the printer 20 and is used for it from the computer 90. The 
device which provides the software program of this can be formed via a communication line, and 
it can also be considered as the gestalt which transmits and uses the contents of processing of the 
above-mentioned half tone module for this computer and printer 20 via a communication line. 
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[0066]In the example mentioned above, when any regurgitation of the ink of a shade carries out 
the seal of approval of the voltage of specified time width to piezo-electric element PE using 
piezo-electric element PE, it is carrying out, but it is also easy to adopt other ink discharge 
methods. As an ink discharge method put in practical use, if it divides roughly, ink particles will 
be separated from the continuous ink jet, and it will be divided roughly into the method on 
demand which are a method which carries out the regurgitation, and a method adopted also in the 
example mentioned above. The micro dot method etc. which use for printing the very small 
satellite particles produced when major-diameter particles are divided in the former from the jet 
of the electrification modulation method in which a drop is disunited from the jet of ink by 
electrification abnormal conditions, and ink are known. These methods are also applicable to the 
printer of this invention using the ink of two or more kinds of concentration. 
[0067]When ink particles are [ method on demand ] needed by a dot unit, As ink particles are 
generated and it is shown in drawing 20 (A) - (E) besides the method using the piezo-electric 
element adopted in the example mentioned above, Heating element HT is provided near the 
nozzle NZ of ink, the bubble BU is generated by heating ink, and the method etc. which carry 
out the regurgitation of ink particle IQ with the pressure are known. The ink discharge method of 
these methods on demand is also applicable to the printer of this invention using several dots 
from which the ink of two or more kinds of concentration or a path differs. In addition to this, the 
view referred to as making high concentration of the highest ink of brightness or ink with the 
lowest visibility of granulation is applicable also to the color printer of electrophotographying 
systems, such as a color printer of a hot printing method, and laser. 



TECHNICAL FIELD 



[Field of the InventionJIt is intermingled in this invention. 

Therefore, it has a head which can record three or more kinds of ink which can express the hue 
of a prescribed range, and is related with the ink cartridge used for the printer, the printing 
method, and this which can record the picture of multi-tone in the ink recorded on printed matter 
by this head. 



PRIOR ART 

[Description of the Prior Art]In recent years, as an output unit of a computer, the color printer of 
the type which records the ink of several colors on printed matter by a head spreads widely, and 
it is widely used for printing the picture which the computer etc. processed with multicolor 
multi-tone. The hot printing method which fuses the ink on an ink ribbon and is transferred in a 
paper as a method of recording ink on printed matter, Various techniques, such as an inkjet 
method which turns the solution of color ink to a paper and carries out the regurgitation, and an 
electrophotographying system which forms a latent image on a photo conductor with laser, and 
transfers color toner, are known. In reproducing the color of the range of predetermined hue in 
any case and carrying out full color printing to it by intermingling the ink of several kinds of 
colors, it usually uses the ink of three colors of cyanogen, magenta, and yellow (CMY). 
[0003] Some methods can be considered for it to form the picture of multi-tone when printing a 
multicolor picture in two or more kinds of such ink. One is a technique adopted with the 
conventional printer. 

The density (frequency of occurrence per unit area) of a dot expresses the gradation of the 
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picture printed, seting as constant the size of the dot formed on a paper in the ink which carries 
out the regurgitation at once. 

Another method adjusts the dot diameter formed on a paper, and changes the concentration per 
unit area. These days, micro processing of the head which forms ink particles progresses, and 
density of a dot, a variable range of a dot diameter, etc. which can be formed per predetermined 
length are improving every year. 



EFFECT OF THE INVENTION 

[The means for solving a technical problem, and its operation and effect] The following 
composition was used for the invention in this application in order to attain this purpose. First, in 
a printer provided with a head recordable on printed matter for three or more kinds of ink which 
can express hue of a prescribed range when the 1st printer of this invention was intermingled, 
The ratio of concentration of ink with the highest brightness per same recording rate among said 
each color ink, and other ink, It has this each color ink so that color balance when a recording 
rate per unit area of these ink is made equal may incline toward the ink side with this highest 
brightness, and it is making into a gist to have a compensation means which amends recording 
quantity of ink with this highest brightness to a ratio which corrects this bias. 
[0007]The 1st printing method of this invention is provided with a head recordable on printed 
matter for three or more kinds of ink which can express hue of a prescribed range by being 
intermingled, It is the method of controlling distribution of a dot of this ink beyond 3 kind based 
on a gradation signal of a picture which it is going to print, and printing a picture of multi-tone, 
The ratio of concentration of ink with the highest brightness per same recording rate among said 
each color ink, and other ink, It sets up so that color balance when a recording rate per unit area 
of these ink is made equal may incline toward the ink side with this highest brightness, and it is 
making into a gist to amend recording quantity of ink with this highest brightness to a ratio 
which corrects this bias. 

[0008]By being intermingled, this printer and printing method are provided with a head which 
can record three or more kinds of ink which can express hue of a prescribed range, and form 
various hue and a picture of brightness (concentration) by forming a dot in these ink at a 
predetermined rate. He loses purposely color balance when a recording rate per unit area of each 
color ink is made equal, and is trying for color balance to incline toward the ink side with the 
highest brightness per same recording rate with a printer of this invention in that case. Therefore, 
if a recording rate per unit area is made the same, since color balance inclines toward the ink side 
with the highest brightness, it will amend recording quantity of ink with the highest brightness to 
a ratio which corrects this bias by a compensation means. As a result, a total amount of all the 
ink recorded can be reduced, without spoiling quality of a picture formed, since recording 
quantity of ink which color balance becomes normal, and its brightness is the highest, and has 
little influence of granulation by low concentration is reduced. 

[0009]In a printer provided with a head recordable on printed matter for three or more kinds of 
ink which can express hue of a prescribed range when the 2nd printer of this invention was 
intermingled, The ratio of concentration of ink with the lowest visibility of granulation at the 
time of considering it as the same recording rate among said each color ink, and other ink, It has 
this each color ink so that it may incline toward the ink side with the lowest visibility of this 
granulation of color balance when a recording rate per unit area of these ink is made equal, and it 
is making into a gist to have a compensation means which amends recording quantity of ink with 
the lowest visibility of this granulation to a ratio which corrects this bias. 
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[0010]The 2nd printing method of this invention is provided with a head recordable on printed 
matter for three or more kinds of ink which can express hue of a prescribed range by being 
intermingled, It is the method of controlling distribution of a dot of this ink beyond 3 kind based 
on a gradation signal of a picture which it is going to print, and printing a picture of multi-tone, 
The ratio of concentration of ink with the lowest visibility of granulation at the time of 
considering it as the same recording rate among said each color ink, and other ink, It sets up 
incline toward the ink side with the lowest visibility of this granulation of color balance when a 
recording rate per unit area of these ink is made equal, and is making into a gist to amend 
recording quantity of ink with the lowest visibility of this granulation to a ratio which corrects 
this bias. 

[001 l]In this printer and printing method, like the 1st printer and the 1st printing method, By 
being intermingled, it has a head which can record three or more kinds of ink which can express 
hue of a prescribed range, and various hue and a picture of brightness (concentration) are formed 
by forming a dot in these ink at a predetermined rate. He loses purposely color balance when a 
recording rate per unit area of each color ink is made equal, and is trying for color balance to 
incline toward the ink side with the lowest visibility of granulation at the time of considering it 
as the same recording rate with a printer of the 2nd invention in that case. Therefore, if a 
recording rate per unit area is made the same, since color balance inclines toward the ink side 
with the lowest visibility of granulation, it will amend recording quantity of ink with the lowest 
visibility of granulation to a ratio which corrects this bias by a compensation means. As a result, 
a total amount of all the ink recorded can be reduced, without spoiling quality of a picture 
formed, since color balance becomes normal and recording quantity of ink with the low visibility 
of granulation is reduced. 

[0012]It is practical to choose Hierro as ink with the highest brightness or ink with the lowest 
visibility of granulation practical [ adopting ink of Hierro as what is called the three primary 
colors, magenta, and cyanogen ] as three or more kinds of ink in such a printer. What is 
necessary is from the first, just to choose ink with the highest brightness, or ink with the lowest 
visibility of granulation in those colors in the case of combination of other colors. 
[00 13] Although the technique toward which color balance of combination of each color ink is 
biased can consider various approaches, It is making dye concentration of the ink with the 
highest brightness as one, or ink with the lowest visibility of granulation higher in the 1.1 thru/or 
4 times as many ranges than concentration which balances when a recording rate per unit area of 
three or more kinds of ink is equal. Granulation will be sensed, if an effect by concentration 
having raised concentration in less than 1 . 1 times cannot be expected but it is made higher than 4 
times. Since adjustment of dye concentration is easy, it can be easily made into a bias of a 
request of color balance. 

[0014]In this case, amendment of recording quantity of ink with the highest brightness or ink 
with the lowest visibility of granulation can be attained by reducing a rate of formation of a dot 
in this ink. It is possible to reduce a path of a dot in this ink as the technique of other 
amendments. 

[0015]Making beforehand larger than a dot diameter of other ink a dot diameter of ink with the 
highest brightness as one of the techniques toward which color balance of combination of each 
color ink is biased beforehand, or ink with the lowest visibility of granulation is also considered. 
A compensation means in this case can be amended by reducing a rate of dot formation. 
[00 16] As a method recorded on printed matter, three or more kinds of ink, Can apply an all 
directions type known from the former, and for example, three or more kinds of each ink, A 
solution which shall provide a solvent with a color or paints as melting or a dispersed solution, 
and contains these color or paints for a head can be used as a head which carries out the 
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regurgitation to this printed matter, and a compensation means can be made into a means which 
amends discharge quantity of ink. The technique of carrying out the regurgitation of the solution 
form ink can form a detailed dot at comparatively high speed, and is preferred. 
[0017]In a printer using such solution form ink, about ink other than ink in which amendment of 
discharge quantity is made among three or more kinds of ink. It shall have ink of concentration 
of two or more kinds of shades, and said head can also be made possible for regurgitation of ink 
with said said highest brightness, or ink with the lowest visibility of granulation with ink of 
concentration of two or more kinds of these shades. That is, about ink whose visibility of 
granulation is to some extent high, light ink with low concentration is prepared and granulation 
of a field where concentration is low is prevented. 

[00 18] When combination of a color is Hierro, magenta, and cyanogen as this shading ink, It is 
also preferred from points, such as nature of a concentration change of a mixture part of shading 
ink, to have ink of two or more kinds of shades about magenta and cyanogen, and to set dye 
concentration of low concentration ink of each color to abbreviated 1 / 4 of dye concentration of 
high concentration ink. 

[0019]The technique of formation of a dot of each color shall determine existence of a dot by 
said each color ink, for example with a dither method, although various techniques are permitted. 
When adopting such a dither method, a threshold matrix which defines turning on and off of a 
dot can be made into a distributed type threshold matrix. If a distributed type threshold matrix is 
used, it is advantageous from a point of dot formation in which dot distribution is distributed and 
it is hard to impress granulation. 

[0020]A mechanism of dot formation in such a printer shall equip a head with a mechanism 
which carries out the regurgitation of the ink particles with a pressure given to ink by impression 
of voltage to an electrostriction element provided in an ink passage, for example, although 
various things are known. Or composition provided with a mechanism which carries out the 
regurgitation of the ink particles with a pressure given to ink of this ink passage with air bubbles 
by which it is generated by energization to a heating element provided in an ink passage can also 
be taken. 

[0021] What equips with an ink cartridge of this invention a printer mentioned above, and is used, 
Or it is used for a printing method mentioned above, and three or more kinds of ink which can 
express hue of a prescribed range is stored by being intermingled, About ink with said highest 
brightness among this ink beyond 3 kind, or ink with the lowest visibility of granulation. The dye 
concentration is set up compared with other ink more highly than concentration which balances 
when a recording rate per unit area is equal, and it is making to have made the capacity into 
capacity equivalent to capacity of other ink, or small into a gist. 

[0022]In a printer and a printing method which were mentioned above, concentration of ink with 
the highest brightness per same recording rate or ink with the lowest visibility of granulation is 
raised, and the volume amount used is reduced. Therefore, a period until it exhausts each color 
ink can be made comparable by making capacity of ink with the highest brightness per same 
recording rate, or ink with the lowest visibility of granulation into capacity equivalent to other 
ink, or small. 

[0023 ]In two or more kinds of shades preparing ink other than ink with the highest brightness, or 
ink with the lowest visibility of granulation, Since the amount of shade each ink used itself 
decreases, an ink cartridge which made capacity of ink with the highest brightness or ink with 
the lowest visibility of granulation larger than ink capacity of shade each of these colors is also 
useful. 
[0024] 

[Other modes of an invention] This invention contains other following modes. The 1st mode is 
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composition which puts some means of a printer on the device side which outputs not an inside 
of a case but a picture which it is going to print of a printer. It is realizable by a discrete circuit, 
and a compensation means is realizable also with software in an arithmetic logic operation circuit 
centering on CPU. To processing about generation of a dot, make it carry out to a side which 
outputs a picture which it is going to print in the case of the latter, for example, a computer, and 
in a case of a printer, A gestalt which stores only a mechanism which controls regurgitation of 
ink from a head and forms a generated dot on a paper etc. can also be considered. 
[0025]The 2nd mode of this invention is a gestalt as a portable storage medium which recorded 
software which is loaded to a computer system and performed, An arithmetic logic operation 
circuit (hardware) centering on CPU and a software program executed on it shall realize at least a 
part of means to perform processings, such as the above-mentioned compensation means. At 
least a part of that software program is stored in this portable storage medium. 
[0026]The 3rd gestalt is a gestalt as a feed unit which supplies the above-mentioned software 
program via a communication line. 

[0027]There is an invention of an ink cartridge used for a printer mentioned above as the 4th 
gestalt. For example, when a printer of this invention color-prints using two or more color ink, an 
ink cartridge which stores three or more kinds of color ink in a container of a different body with 
black ink can be considered, black ink used for printing of a stage of that exchange centering on 
the usual character since this ink cartridge is stored by container different from black ink — it is 
not influenced at skilled exhaustion and its exchange time. 
[0028] 

[Embodiment of the InventionJNext, an embodiment of the invention is described based on an 
example. Drawing 1 is an outline lineblock diagram of the printer 20 which is one example of 
this invention. The mechanism in which this printer 20 conveys the paper P with the paper feed 
motor 22 so that it may illustrate, The mechanism in which the carriage 30 is made to reciprocate 
to the shaft orientations of the platen 26 with the carriage motor 24, It comprises the control 
circuit 40 which manages an exchange of the signal of the mechanism which drives the printhead 
28 carried in the carriage 30, and controls the regurgitation and dot formation of ink, and these 
paper feed motors 22, the carriage motor 24, the printhead 28 and the navigational panel 32. 
[0029]The mechanism in which the paper P is conveyed is provided with the gear train which 
transmits rotation of the paper feed motor 22 not only to the platen 26 but to the paper 
conveyance roller which is not illustrated (graphic display abbreviation). The mechanism in 
which the carriage 30 is made to reciprocate, It comprises position detection sensor 39 grade 
which detects the sliding shaft 34 which is constructed in parallel with the axis of the platen 26, 
and holds the carriage 30 so that sliding is possible, the belt pulley 38 which stretches the endless 
driving belt 36 between the carriage motors 24, and the home position of the carriage 30. 
[00301 Drawing 2 showed the composition of this printer 20 centering on the control circuit 40. 
illustrating — as — this — a control circuit — 40 — common knowledge — CPU — 41 — a program 
— etc. — having memorized — P-ROM — 43 — RAM — 44 — a character — a dot matrix — having 
memorized — a character generator — (— CG — ) — 45 — etc. — a center — carrying out — 
arithmetic logic operation — a circuit — ****** — constituting — having — **** — in addition. It 
has the I/F dedicated communication circuit 50 which performs an interface with an external 
motor etc. for exclusive use, the head drive circuit 52 which is connected to this I/F dedicated 
communication circuit 50, and drives the head 28, and the motor drive circuit 54 which similarly 
drives the paper feed motor 22 and the carriage motor 24. The parallel interface circuit is built in, 
it is connected to a computer via the connector 56, and the I/F dedicated communication circuit 
50 can receive the signal for printing which a computer outputs. The output of the picture signal 
from a computer is mentioned later. 
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[0031]Next, the regurgitation principle of the ink by the concrete composition of the carriage 30 
and the printhead 28 carried in the carriage 30 is explained. Drawing 3 is a perspective view 
showing the shape of the carriage 30. Drawing 4 is a top view showing the nozzle part which 
carries out the regurgitation of each color ink in the printhead 28 arranged by the lower part of 
the carriage 30. As shown in drawing 3 , the carriage 30 is carrying out the shape of 
approximately L type, and is provided with the divider plate 3 1 into which loading of the 
cartridge for black ink and the cartridge 70 (refer to drawing 5 ) for color ink which are not 
illustrated is possible, and both cartridges are divided so that wearing is possible. A total of six 
heads 61 thru/or 66 for ink discharge are formed in the printhead 28 of the lower part of the 
carriage 30, and the introducing pipes 71 thru/or 76 which lead the ink from an ink tank to each 
of this head for colors are set up by the pars basilaris ossis occipitalis of the carriage 30. If the 
carriage 30 is equipped with the cartridge and the cartridge 70 for color ink for black ink from 
the upper part, the introducing pipes 71 thru/or 76 will be inserted in the connecting hole 
established in each cartridge. 

[0032]The mechanism in which ink is breathed out is explained briefly. If the carriage 30 is 
equipped with the cartridge 70 for ink as shown in drawing 6 , using capillarity, the ink in the 
cartridge for ink will be sucked out via the introducing pipes 71 thru/or 76, and will be led to 
each color heads 61 thru/or 66 of the printhead 28 provided in the carriage 30 lower part. When 
equipped with an ink cartridge for the first time, operation which attracts ink on each color heads 
61 thru/or 66 with a pump for exclusive use is performed, but in this example, a graphic display 
and explanation are omitted for the printhead 28 about the composition of a wrap cap etc. at the 
time of the pump for suction, and suction. 

[0033]As shown in drawing 4 and drawing 6 , in each color heads 61 thru/or 66, the 32 nozzles n 
are formed for every color, and piezo-electric element PE which is one of the electrostriction 
elements and was excellent in the response for every nozzle is arranged at them. Drawin g 7 
showed the structure of piezo-electric element PE and the nozzle n in detail. Piezo-electric 
element PE is installed in the position which touches the ink passage 80 to which ink is led to the 
nozzle n so that it may illustrate. Piezo-electric element PE is an element which a crystal 
structure is distorted by impression of voltage and changes electric-mechanical energy at very 
high speed as everyone knows. In this example, by impressing the voltage of specified time 
width to inter-electrode [ which was provided in the both ends of piezo-electric element PE ], as 
shown in the drawing 7 lower berth, piezo-electric element PE elongates only the applying time 
of voltage, and changes one side attachment wall of the ink passage 80. As a result, it contracts 
according to extension of piezo-electric element PE, the ink equivalent to a part for this 
contraction serves as the particles Ip, and the volume of the ink passage 80 is breathed out at 
high speed from the tip of the nozzle n. Printing will be performed when this ink particle Ip sinks 
into the paper P with which the platen 26 was equipped. 

[0034]The arrangement of each color heads 61 thru/or 66 in the printhead 28 is divided and 
allocated in 3 sets by making two heads into a lot, as shown in drawing 4 on the relation which 
arranges piezo-electric element PE mentioned above. The head 61 for black ink is allocated by 
the end of the side close to the cartridge for black ink, and the next door is the ink head 62 for 
cyanogen, the ink (it is hereafter called Light cyan, Inc.) whose concentration is lower than the 
cyan ink in which adjoining this group is supplied to the ink head 62 for cyanogen — they are the 
head 63 of business, and the ink head 64 for magentas, the ink (it is hereafter called light 
magenta ink) in the next group whose concentration is lower than usual magenta ink — the head 
65 of business and the head 66 for Hierro are arranged. A presentation and concentration of each 
ink are mentioned later. 

[0035]The printer 20 of this example which has the hardware constitutions explained above, 
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Rotating platen 26 and other rollers with the paper feed motor 22, and conveying the paper P. The 
carriage 30 is made to reciprocate with the carriage motor 24, piezo-electric element PE of each 
color heads 61 thru/or 66 of the printhead 28 is driven simultaneously, the regurgitation of each 
color ink is performed, and a multicolor picture is formed on the paper P. The printer 20 forms a 
multicolor picture based on the signal received from image forming devices, such as the 
computer 90, via the connector 56, as shown in drawing 8 . In this example, the application 
program which is operating by computer 90 inside shows the picture to CRT display 93 via the 
video driver 91, processing a picture. If this application program 95 publishes a printing 
instruction, the printer driver 96 of the computer 90 would receive picture information from the 
application program, and will have changed this into the signal which can print the printer 20. In 
the example shown in drawing 8 , inside the printer driver 96, As opposed to the rasterizer 97 
which changes into the sexual desire news of a dot unit the picture information which the 
application program 95 is treating, and the picture information (gradation data) changed into the 
sexual desire news of the dot unit. By the existence of the ink in a dot unit from the color 
correction module 98 which performs color correction according to the characteristic of coloring 
of an image output device (here printer 20), and the picture information after color correction 
was carried out. It has the half tone module 99 which generates the so-called picture information 
of the half-tone expressing the concentration in a certain area. Since operation of each of these 
modules is a well-known thing, explanation is omitted in principle and the contents of the half 
tone module 99 are later mentioned for it. 

[0036]As explained above, the printer 20 of this example equips the printhead 28 with the head 
in which the regurgitation is possible for each color ink. Hierro, Inc. Y and the black ink K 
which are breathed out by this head make the rate of a color 2.7 mass percents and 4.8 mass 
percent, respectively, using direct IERO 86 and the food black 2 as a color, as that ingredient was 
shown in drawin g 9 . The heads 63 and 65 for Light cyan, Inc. and light magenta ink are formed 
in the printhead 28 in addition to the ink of four so-called colors of CMYK containing this 
Hierro and black. These light cyan ink and light magenta ink make low dye concentration of 
usual cyan ink and magenta ink, as shown in drawing 9 . 

[0037]Usually so that it may illustrate the cyan ink (shown in [ CI ] drawing 9 ) of concentration, 
As opposed to using 3.6 mass percents, a 30 mass percent diethylene glycol, and SAFI Norian 
465 as 1 mass percent and 65.4 mass percent water for the direct blue 99 which is a color, Direct 
blue 99 which is light cyan ink (shown in [ C2 ] drawing 9 ) and a color is made into 0.9 mass 
percents which are 1/4 of the cyan ink CI, for viscosity control, a diethylene glycol is changed 
into 35 mass percents, and water is changed into 63.1 mass percents. Usually the magenta ink 
(shown in [ Ml ] drawing 9 ) of concentration, As opposed to using 2.8 mass percents, a 20 mass 
percent diethylene glycol, and SAFI Norian 465 as 1 mass percent and 79 mass percent water for 
the acid red 289 which is a color, Light magenta ink (shown in [ M2 ] drawing 9 ) changes the 
acid red which is a color into 0.7 mass percents, the 25 mass percent diethylene glycol, and 74 
mass percent water which are 1/4 of the magenta ink Ml . As for any ink, viscosity is adjusted to 
about 3 [mPa-s] grade. In this example, since surface tension besides the viscosity of each color 
ink is adjusted identically, it does not depend on the ink which forms a dot, but control of piezo- 
electric element PE for every color head can be made the same. 

[003 8]2 and Y are stored among these ink in the color ink [ except black ] CI, C2, Ml, and M 
ink cartridge 70 shown in drawing 5 , and the capacity is made into what has more Hierro, Inc. 
than other ink (CI, C2, Ml, M2) by this example. Since the ink of two kinds of shades is 
accommodated about cyanogen and magenta, let capacity of Hierro, Inc. be small capacity 
relatively rather than the quantity which added both of the shade. The capacity of Hierro is good 
also as capacity equal to the total amount of the ink of other colors, and good also as capacity 
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equal to each ink of a shade. 

[003 9] What measured the brightness of each of these color ink was shown in drawing 10 . The 
horizontal axis of drawing 1 0 is a recording rate over the recording resolution of a printer, and 
shows the rate which recorded the dot on the white paper P by the ink particles Ip breathed out 
from the nozzle n. That is, the state where the whole surface of the paper P was covered with the 
ink particles Ip is shown in the recording rate 100. By this example, since Hierro, Inc. Y2 where 
dye concentration is high is employed to conventional Hierro, Inc. Yl, this point is explained 
first. As shown in drawing 10 , Hierro, Inc. Y has the highest brightness in three-primary-colors 
CMY, and brightness L* is the recording rate over 80% as for 100%. Brightness L* said here is 
the brightness in a CIE1976 L*a*b* color space (CIELAB space). 

[0040]In drawing 10 , what "-" showed is a relation of the recording rate of Hierro, Inc. Y2 and 
brightness which made dye concentration 1.5 times to Hierro, Inc. (O) of the usual concentration. 
It is a point of about 67% of a recording rate by having increased dye concentration 1 .5 times 
that brightness is also falling in proportion to this and usually becomes equal to the brightness of 
100% of the recording rate of Hierro, Inc. Yl of concentration so that it may illustrate. 
[0041]In the above, although the relation between the recording rate and brightness L* was 
explained about each color ink adopted by this example, the relation between a recording rate, 
hue, and chroma saturation is explained below. Drawing 1 1 expresses about a*b* the hue and 
chroma saturation at the time of being a case where it prints in the ink of three colors of Hierro of 
this example, magenta, and cyanogen, and changing the recording rate of each color into paper 
among CIE1976 L*a*b* color spaces (CIELAB space). Generally in CIELAB space, it can be 
considered by making (0, 0) into the starting point that the angle from a horizontal axis expresses 
hue and the distance from the starting point expresses chroma saturation. In drawing 1 1 , the hue 
in the case of making the recording rate high 10% respectively and change of chroma saturation 
can usually be read about CMY ("<>", and "O" express respectively) ink each of 
concentration. 

[0042]On the other hand, Hierro, Inc. ("-" shows in drawing 11 ) of this example adjusted 1.5 
times from conventional ink in the concentration of the color, When concentration is raised 10% 
respectively, change of chroma saturation (vividness) is larger than the ink of the conventional 
concentration, and it turns out that it is in agreement with 100% of the recording rate of 
conventional ink by 66% of a recording rate. Naturally the control range of a dot number 
becomes narrow. Supposing it considers the matrix of 10x10, the dot up to zero to 66 pieces will 
be controlled by Hierro [ 1.5 times the concentration of this ], Inc. to the dot up to zero to 100 
pieces being controllable by the ink of the conventional concentration. 
[0043] When the 3 color ink of the usual concentration is respectively recorded by an equal 
recording rate, it will sense by gray, but when Hierro, Inc. Y2 of this example is used and the 
recording rate is made equal to the recording rate of cyanogen or magenta ink, hue will incline 
toward the Hierro side from gray. 

[0044]In this example, although the ink of two kinds of shades is adopted about the cyan ink C 
and the magenta ink M, the brightness of these ink has the following relation. To the cyan ink 
CI, the light cyan ink C2, The concentration of the color is considering it as the abbreviation 1/4 
by mass percent, and, as for the brightness of both the ink at this time, brightness in case the 
recording rate of the light cyan ink C2 is 100% is equal to brightness in case the recording rate of 
the cyan ink CI is about 35%. This relation is the same also in the magenta ink Ml and the light 
magenta ink M2. Although the rate of a recording rate that the ink in which concentration differs 
serves as the same brightness is defined from a point of the beauty of the mixed colors at the 
time of being intermingled and printing both ink, it is desirable practically to adjust to 20 thru/or 
50% of range. If this relation is expressed at a rate of the mass percent of the color in both ink, 
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As opposed to the mass percent of the color in ink with high concentration (the cyan ink CI and 
magenta ink Ml), It is almost equivalent to the latter adjusting the relation of the mass percent of 
the color in ink with low concentration (the light cyan ink C2 and light magenta ink M2) to about 
1/5 of the former thru/or about 1/3. 

[0045]Next, along with the processing in the half tone module 99 of the printer driver 96, the 
situation of the dot formation of each color ink in the printer 20 of this example is explained. 
Although it is printing using shading ink and processing of cyanogen, the dot (dark dot) 
formation in ink with concentration high about magenta ink, and the dot (light dot) formation in 
ink with low concentration is needed in the printer 20 of this example, First, below, Hierro, Inc. 
where concentration is high, and the dot formation usually according to each color of the cyan 
ink of concentration and magenta ink are explained, and the dot formation by shading ink is 
explained additionally. Drawing 12 is a flow chart which shows the outline of processing of the 
half tone module 99 about each color of CMY. In this halftone process, the same processing is 
fundamentally repeated about each color of CMY so that it may illustrate. 
[0046]First, processing which inputs the gradation data about the cyan ink C among the data 
changed into the gradation data of each color of CYM by the color correction module 98 shown 
in drawing 8 is performed (Step SI 00). Since gradation data is expressed by 8 bits, it takes the 
value of 0 thru/or 255. Next, based on this gradation data, processing which determines turning 
on and off about the dot of cyan ink is performed with reference to table TC which determines a 
recording rate (Step SI 10). An example of the table about each color ink is shown in drawing 13 . 
The determination of turning on and off of the dot about the ink of a certain color can adopt 
various techniques, for example, the technique and systematic dithering method of error 
diffusion. The view of error diffusion was adopted in this example. Therefore, after determining 
turning on and off of a dot based on the cyanogen concentration of the pixel to which its 
attention is paid, processing of error calculation and error diffusion is performed (Step S120). 
That is, an error with the concentration expressed by having made the true concentration and dot 
about the pixel one or OFF is calculated, and processing which attaches and distributes 
predetermined dignity to the surrounding pixel of the pixel which pays its attention to this is 
performed. Since predetermined dignity is beforehand attached to the surrounding pixel of the 
pixel and the error of the shade produced about the processed pixel is beforehand distributed 
when printing by error diffusion, you read a part for an applicable error and make it reflected in 
the pixel which is going to print this from now on. It was illustrated to drawing 1 4 b y what 
weighting this error would be distributed to which surrounding pixel to the pixel PP to which its 
attention is paid. To the pixel PP to which its attention is paid, to several pixels and several 
pixels which the transportation direction backside of the paper P adjoins, a density error attaches 
predetermined dignity (1/4, 1/8, 1/16), and is distributed in the scanning direction of the carriage 
30. 

[0047]Although the ink of two kinds of shades is prepared and the dot of a shade is formed by 
this example about the cyan ink C and magenta ink, The facilities of an understanding of this 
invention which have the feature at the point which made concentration of Hierro, Inc. Y high 
shall be planned, and dot formation shall be performed about cyanogen and magenta in the 
following explanation based on drawing 12 only in the ink (equivalent to the thick ink CI and 
Ml) of the usual concentration. 

[0048]The same processing as the next is repeated about magenta ink and Hierro, Inc. after 
processing of a more than about cyan ink. That is, the gradation data about magenta is inputted 
(Step SI 30), turning on and off of the dot of magenta is determined with reference to table TM 
(Step S140), and error calculation about magenta and processing of error diffusion are performed 
(Step SI 50). The gradation data about Hierro is inputted (Step SI 60), turning on and off of the 
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dot of Hierro is determined with reference to the table TY (Step SI 70), and error calculation 
about Hierro and processing of error diffusion are performed (Step SI 80). Under the present 
circumstances, compared with the recording rate about cyanogen and magenta, the recording rate 
of the dot formation by Hierro, Inc. is reduced by the abbreviation 2/3 according to a difference 
of the table shown in drawing 13 . 

[0049]As a result of the recording rate of the dot about Hierro being pressed down by about 2/3 
to the recording rate of the dot of ink, such as magenta, the dot of Hierro does not fill a print area 
thoroughly, even when gradation data is the maximum. Drawing 15 is an explanatory view 
showing the situation of the dot formation in the maximum [ gradation / magenta and / of Hierro 
] (it is 255 with gradation data). In this example, turning on and off of a dot is determined by 
making the matrix of 3x3 into a unit with the distributed dither method. Drawing 15 (a) shows 
that the recording rate is 100 [%], when Hierro, Inc. Yl of concentration is usually used and 
gradation data is the maximum. On the other hand, in forming a dot by high-concentration 
Hierro, Inc. Y2 which used by this example, as it shows in drawing 15 (b), even when gradation 
data is the maximum (255), only six dots of Hierro, Inc. Y2 are not formed. On the other hand, as 
the dot of the magenta ink M was shown in drawing 15 (c), nine 3x3 will be formed. As a result, 
when the dot of both ink is formed, as shown in drawin g 15 (d), the magenta ink M will be 
breathed out by the paper about three dots. 

[0050]The result mentioned above is produced by having made dye concentration of Hierro, Inc. 
into 1 .5 times to usual Hierro, Inc. Although the gradation number which the dot formed of 
Hierro, Inc. can express is usual two thirds, since Hierro, Inc. has high brightness, even if a dot is 
sparsely formed corresponding to the low-concentration field of an original image, most 
granulation is not sensed from the first. As a result, the advantage that the total of the dot formed 
per unit area, i.e., the ink quantity breathed out per unit area, can be reduced without causing the 
problem of deterioration of the image quality by granulation is acquired. Since a maximum (duty 
restrictions) exists in the total amount of the ink in which the regurgitation is possible for every 
paper per unit area, the merit which can reduce required ink quantity is large by making 
concentration of Hierro, Inc. high. For example, if realizable in cyan ink 100[%]+ magenta ink 
100[%]+ Hierro, Inc. 60 [%], composite black, Compared with the duty (300 [%]) at the time of 
using Hierro, Inc. (the maximum recording rate 100 [%]) of the usual concentration, the margin 
of about 40 [%] will be born to duty restrictions of a paper. Duty restrictions in the example 
which outputs dark red on the paper of 190 [%]. If it prints conventionally in the cyanogen 10 
[%], the magenta 100 [%], and Hierro 100 [%], in order that the sum total may be set to 210 [%] 
and may exceed duty restrictions, 10% needed to be transposed to black ink and it needed to 
print with the magenta 90 [%], Hierro 90 [%], and the black 10 [%]. However, when it 
transposed to such black ink and having been printed, the dot of conspicuous black was sparsely 
formed most at high concentration into red, granulation got worse, and image quality was 
deteriorating. In this example, even if it does not use black ink, it dedicates within duty 
restrictions in the cyanogen 10 [%], the magenta 100 [%], and Hierro 67 [%], and granulation is 
good and can obtain a high definition output. That is, if the Hierro concentration is raised like 
this example, using the margin of the duty restrictions obtained by it, each amount of color ink 
will be optimized and it will become possible to attain further high defmition-ization. 
[0051]In this example, since the dye concentration of Hierro, Inc. is raised and the required dot 
number is reduced, the advantage that a margin produces only the reduced dot number to the 
overprint of each color ink is also acquired. That the 1/3-about part by which dot formation is not 
carried out about Hierro, Inc. exists although various devices are made about the lap of ink 
becomes the merit that the flexibility of the dot arrangement in the overprint of such a plural 
color can be raised. Saying that there is few formation of the dot by Hierro, Inc. is that the 



Page 26 of 32 



Machine English Translation of JP 10-44475A 



average amount of consumption of Hierro, Inc. at the time of printing a predetermined area is 
also referred to as few. As a result, the quantity of Hierro, Inc. which should be carried in the ink 
cartridge 70 can also be reduced. If ink quantity is reduced, the dignity of the cartridge 70 can be 
reduced and the mechanism in which the cartridge 70 is conveyed can also be simplified. The 
part which reduced the capacity of Hierro, Inc., and other ink quantity can also be increased. 
Since the quantity of shading ink can be increased like this example when using the ink of two 
kinds of shades, the merit is large. 

[0052]In the above, with this printer 20, although the example of this invention was described, 
since the ink of two kinds of shades is used, proper use of the ink of two kinds of shades about 
magenta and cyanogen is explained briefly. It is judged whether the processing (Step SI 10) for 
which it opts about turning on and off of the dot of cyanogen C ink with reference to table TC, 
and the processing (Step SI 40) for which it opts about magenta similarly form a dot about the 
ink of two kinds of shades in detail. 

[0053]In both steps, processing which determines turning on and off of a dark dot is performed 
based on gradation data DS inputted first. The details of the processing which determines turning 
on and off of this dark dot were shown in the dark dot formation judging process routine of 
drawing 17 . In this manipulation routine, processing which generates the dark level data Dth 
with reference to the table of dra wing 1 8 based on gradation data DS is performed first (Step 
S222). Drawing 1 8 shows the table which sets up into how much the recording rate of light ink 
and thick ink is made to the gradation data of the original picture, gradation data takes the value 
to 0-255 about each color — since the thing is carried out (8 bits of each color), the size of 
gradation data is expressed like 16 / 256 grades below. When the table of drawing 18 shows the 
rate of the thick ink in the printed matter obtained eventually, and light ink and a certain 
gradation data is given, The recording rate of thick ink and the recording rate of light ink are 
given to a meaning, and turning on and off of the dot by the thick ink or light ink of a pixel to 
which its attention is paid is not defined. If this relation is explained briefly, in this example, 
turning on and off of a dark dot will be first judged using this table, and turning on and off of a 
light dot will be judged with reference to that result. Therefore, the recording rate of a light dot 
depends on the following reason [ being in agreement with the table shown in drawing 18 ]. 
[0054]The number of the dark dot formed there and light dots can express the concentration of 
the picture per unit area. According to drawing 18 , the case where concentration is the maximum 
about the number of the dark dots formed per unit area is considered as a rate over this as the 
value 255, and this is set to Ks. The number of light dots is similarly set to Us. It will be set to 
DS=Ksx (evaluation value of a dark dot) / 255+Usx (evaluation value of a light dot) / 255 if it is 
going to make it equal to gradation data DS of a picture which inputted the concentration of the 
picture formed at this time. Since it can consider that the evaluation value (thickness of the 
formed dot) of a dark dot is 255, the table of the light dot shown in drawing 1 8 will be decided 
by how many the evaluation value of the table of a dark dot and a light dot is taken. If the data of 
the point (18 and light dot data are [ gradation data ] 122 in 95 and dark dot data) that the 
recording rate of a light dot serves as the maximum, for example is inputted into an upper type in 
the example shown in drawin g 18 , A light dot evaluation value is set to Z, it is set to 
95=18x255/255+122xZ/255, and a light dot evaluation value is set to 160. This dark dot 
evaluation value and a light dot evaluation value are the same as what is treated as result value 
RV with the flow chart of the determination technique of turning on and off of a dark dot and a 
light dot mentioned later. 

[0055]Based on inputted gradation data DS, the dark level data Dth corresponding to the 
recording rate of the thick ink defined beforehand is obtained by referring to the table of dra wing 
1 8 ( drawing 1 8 right-hand side vertical axis). For example, when the inputted gradation data of 
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cyanogen prints 50/256 of solid fields, the recording rate of the cyan ink CI which is thick ink is 
0%, and dark level data also serves as the value 0. When gradation data prints 95/256 of solid 
fields, the recording rate of the cyan ink CI which is thick ink is 7%, and the dark level data Dth 
serves as the value 18. When gradation data prints 191/256 of solid fields, the recording rate of 
the cyan ink CI is 75%, and dark level data serves as the value 191 . If turning on and off of a 
light dot is judged by the technique later mentioned in these cases, the recording rate of the light 
cyan ink C2 which is light ink will be 36%, 58%, and 0%, respectively. 
[0056]Next, it is judged whether the dark level data Dth obtained in this way is larger than 
threshold Drefl (Step S224). This threshold Drefl is a decision value of whether to form the dot 
by thick ink in the pixel to which its attention was paid, and it can also be simply fixed about [ of 
the maximum of the dark level data Dth ] to 1/2. In this example, the threshold matrix of the 
distributed dither was adopted as setting out of this threshold, especially, about 64x64 global 
matrix (blue noise matrix) was used, systematic dithering method was applied, and the 
distributed type matrix was adopted as a threshold. Therefore, threshold Drefl which defines 
turning on and off of a dark dot becomes a different value for every pixel to which its attention is 
paid. A distributed type threshold matrix has the high spatial frequency of the dot determined by 
the threshold matrix, and a dot says in a field the type by which it is generated scatteringly. 
Specifically, the Beyer type threshold matrix etc. are known. Since generating of a dark dot will 
be scatteringly performed if a distributed type dither is adopted, distribution of a shade dot does 
not incline but image quality improves. 

[005 7] When the dark dot data Dth are larger than threshold Drefl, it judges that the dark dot of 
the pixel is made one, and also processing which calculates result value RV is performed (Step 
S226). Result value RV is a value (dark dot evaluation value) equivalent to the concentration of 
the pixel, and when a dark dot judges that the dot in ink with high concentration is formed in 
one, i.e., the pixel, the value (for example, value 255) to which the concentration of the pixel was 
equivalent is set up. This result value RV may be set up as a function of the dark level data Dth, 
although a fixed value may be sufficient. 

[0058]On the other hand, when the dark level data Dth is the one or less threshold Dref, it judges 
that a dark dot is not turned off namely, formed, and also processing which assigns the value 0 to 
result value RV is performed (Step S228). Since the white ground of a paper remains, the part in 
which the dot in ink with high concentration is not formed makes result value RV the value 0. 
[0059]In this way, turning on and off of a dark dot is determined, and after performing 
processing which calculates result value RV, as shown in drawin g 17 below, processing which 
calculates amendment data DC which added diffusion-errors **Du from the pixel nearby [ 
whose ] has been processed is first performed to gradation data DS of the pixel to which its 
attention is paid (Step S240). This is for processing error diffusion. Then, when it judges whether 
the dark dot was considered as one (dot formation by the cyan ink CI) (Step S242) and the dark 
dot is not formed. Processing which determines turning on and off of a dot with low 
concentration, i.e., the dot in the light cyan ink C2, (it is hereafter called a light dot) is performed 
(Step S 244 or less processing). 

[0060]It is judged whether formation of the dot in the light cyan ink C2 has gradation data DC 
larger than threshold Dref2 for light dots which applied this error diffusion method and was 
amended by the view of error diffusion in the example (Step S244). This threshold Dref2 is a 
decision value of whether to form the dot by light ink with low concentration in the pixel to 
which its attention was paid, and it was set up by this example as a value changed according to 
amended data DC. 

[0061]If amendment data DC is larger than threshold Dref2, one [ a light dot ] will be judged and 
result value RV (light dot evaluation value) will be calculated (Step S246). By this example, 
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result value RV made the value 122 the reference value, and was taken as the value amended by 
amendment data DC. On the other hand, when amendment data DC is judged to be the two or 
less threshold Dref, it judges that a light dot is turned OFF and processing which includes the 
value 0 in result value RV is performed (Step S248). 

[0062]In this way, although record by the light dot and a dark dot will be performed, drawing 19 
showed this situation typically about the cyan ink CI and the light cyan ink C2. The field where 
the inputted gradation data is low (in an example.) Gradation data in the field of 0 / 256 - 63/256. 
As shown in drawing 19 (a) and (b), only the dot in the light cyan ink C2 is formed, And the rate 
of the light dot which exists in a predetermined field increases ( drawin g 19 (c) thru/or (e)), if 
gradation data becomes still higher, formation of a light dot will no longer be performed and 
only a dark dot will be formed, as gradation data becomes high ( drawing 19 (f), (g)). If gradation 
data serves as the maximum, as shown in drawing 19 (h), the recording rate by a dark dot will be 
100%. 

[0063]In the printer 20 of this example explained above, while employing Hierro, Inc. where dye 
concentration is higher than usual, Carry the ink cartridge 70 which has cyan ink of two kinds of 
shades, and magenta ink in the carriage 30, and the gradation of an inputted image in a low field. 
Since it prints using the low light cyan ink and light magenta ink of dye concentration, the 
granular feeling in the field where gradation is low is not conspicuous, and the advantage that 
print quality is very high is acquired. Since concentration of Hierro, Inc. can be made high in the 
range in which the granular feeling about the dot of Hierro, Inc. is not conspicuous, its about 4 
times are possible at dye concentration. At this time, the average discharge quantity of Hierro, 
Inc. can be reduced substantially. 

[0064]It is not limited to Hierro, Inc. and what is necessary is just to raise the concentration of 
ink with the highest brightness, or ink with the lowest visibility of granulation in the combination 
of the color of the ink used for printing in the above-mentioned example, although concentration 
of Hierro, Inc. was made high. Although correction of the bias of the color balance by having 
raised the dye concentration of Hierro, Inc. was performed by making the rate of the dot 
formation of Hierro, Inc. low in this example, this bias is correctable also by reducing the path of 
the dot formed of Hierro, Inc. The size of the dot formed on the paper P is controllable by 
adjusting the strength (voltage and duration time) etc. of the voltage pulse which carries out a 
seal of approval to the diameter and piezo-electric element PE of a nozzle for ink discharge. For 
example, what is necessary is to form the nozzle 66 for Hierro, Inc. of the above-mentioned 
example as a nozzle for byway dots, and just to form the nozzles 62 and 63 for cyan ink C, the 
nozzle 64 for magenta ink M, and a logo as a nozzle for major-diameter dots. 
[0065] Although the program which controls formation of each color dots was prepared for the 
printer driver [ not the printer 20 but ] 96 side of the computer 90 in above-mentioned this 
example, preparing in the printer 20 is also possible. For example, from the computer 90, when 
the picture information printed with languages, such as PostScript, is sent, it will have the half 
tone module 99 etc. in the printer 20 side. The software program which realizes these functions is 
memorized by the hard disk in the computer 90, etc., when the computer 90 starts it, it is 
included in an operating system with the gestalt of a printer driver at this example, but. It is also 
possible for it to be stored in portable storage media (portability type storage), such as a floppy 
disk and CD-ROM, and to be transmitted to the main memory or the external storage of a 
computer system from a portable storage medium. It is also possible to consider it as the gestalt 
which is transmitted to the inside of the printer 20 and is used for it from the computer 90. The 
device which provides the software program of this can be formed via a communication line, and 
it can also be considered as the gestalt which transmits and uses the contents of processing of the 
above-mentioned half tone module for this computer and printer 20 via a communication line. 
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[0066]In the example mentioned above, when any regurgitation of the ink of a shade carries out 
the seal of approval of the voltage of specified time width to piezo-electric element PE using 
piezo-electric element PE, it is carrying out, but it is also easy to adopt other ink discharge 
methods. As an ink discharge method put in practical use, if it divides roughly, ink particles will 
be separated from the continuous ink jet, and it will be divided roughly into the method on 
demand which are a method which carries out the regurgitation, and a method adopted also in the 
example mentioned above. The micro dot method etc. which use for printing the very small 
satellite particles produced when major-diameter particles are divided in the former from the jet 
of the electrification modulation method in which a drop is disunited from the jet of ink by 
electrification abnormal conditions, and ink are known. These methods are also applicable to the 
printer of this invention using the ink of two or more kinds of concentration. 
[0067]When ink particles are [ method on demand ] needed by a dot unit, As ink particles are 
generated and it is shown in drawing 20 (A) - (E) besides the method using the piezo-electric 
element adopted in the example mentioned above, Heating element HT is provided near the 
nozzle NZ of ink, the bubble BU is generated by heating ink, and the method etc. which carry 
out the regurgitation of ink particle IQ with the pressure are known. The ink discharge method of 
these methods on demand is also applicable to the printer of this invention using several dots 
from which the ink of two or more kinds of concentration or a path differs. In addition to this, the 
view referred to as making high concentration of the highest ink of brightness or ink with the 
lowest visibility of granulation is applicable also to the color printer of electrophotographying 
systems, such as a color printer of a hot printing method, and laser. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJHowever, in the case of a printer, it has stopped at 
tens of microns with 300dpi thru/or about 720 dpi, and particle diameter at print density 
(resolution), and the distance between the power of expression (on a film, called thousands dpi in 
resolution) of a film photo is still large. In particular, a dot will be formed sparsely (what is 
called granulation), and this will stand out in the field where image concentration is low, i.e., the 
field where the dot density printed is low. In the printer of the type which carries out the 
regurgitation of the liquefied ink to a paper, the total amount of the ink breathed out per unit area 
is restricted by possible ink absorption (what is called an ink duty) on a paper. In the printer 
which uses two or more kinds of ink for color printing, it was also a technical problem to clear 
this restriction in the low paper of an ink duty. Especially the problem of this ink duty prepares 
the ink of two kinds of shades about each color ink, and in the low field of gradation, when it 
prints using ink with low concentration and is going to make granulation not conspicuous, it 
actualizes it. It is because the total amount of the ink which carries out the regurgitation will 
increase if it is going to express predetermined gradation using light ink. 
[0005 ]In the printer provided with the head in which the regurgitation is possible for three or 
more kinds of ink which can express the hue of a prescribed range by being intermingled, an 
object [ without adjusting the concentration of specific ink and falling the grace of the picture 
recorded ] of this invention is to ease restriction of an ink duty etc. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l] It is an outline lineblock diagram of the printer 20 of an example. 

[Drawing 2] It is a block diagram showing the composition of the control circuit 40 in the printer 

20. 

[Drawing 3] It is a perspective view showing the composition of the carriage 30. 

[ Drawing 4 jit is an explanatory view showing arrangement of each color heads 61 thru/or 66 in 

the printhead 28. 

[Drawing 5] It is a perspective view showing the shape of the cartridge 70 for color ink. 
[ Drawing 6 ~jlt is an explanatory view showing the composition for the ink discharge in each 
color heads 61 thru/or 66. 

[Drawing 7] It is an explanatory view showing signs that the ink particles Ip are breathed out by 
extension of piezo-electric element PE. 

[Drawing 8] It is a block diagram in which the situation of processing is illustrated until printing 

is performed from the picture information which the computer 90 treats. 

[Drawing 9~] It is an explanatory view showing the ingredient of each color ink. 

[Drawing 10] It is a graph which illustrates the relation between the recording rate of each color 

ink, and brightness. 

[Drawing 1 1 l it is an explanatory view showing the hue of each color ink in CIELAB space, and 
the relation of chroma saturation. 

[Drawing 12] It is a flow chart which illustrates the processing in the half tone module 99. 
[Drawing 13] It is an explanatory view showing cyanogen, magenta, and the table showing the 
relation of the input data and the recording rate in Hierro, Inc. 

[Drawing 14] It is an explanatory view which illustrates the situation of distribution of the error 
to the circumference dot in error diffusion. 

[ Drawing 15 jit is an explanatory view showing the situation of formation of the dot by Hierro 
and magenta ink. 

[Drawing 16] It is a flow chart which shows a dark dot formation judging process routine. 
[Drawing 17] It is a flow chart which shows a light dot formation judging process routine. 
[Drawing 18] It is a graph which illustrates the relation of the recording rate and gradation data 
based on the light ink and thick ink in this example. 

[Drawing 1 9] It is the explanatory view which illustrated the process of the dot formation by 
shading ink. 

[ Drawing 20 j it is an explanatory view showing other examples of composition of the 
discharging mechanism of ink particles. 
[Description of Notations] 
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— Printer 


22 


— Paper feed motor 
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— Carriage motor 
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-- Platen 


28 


— Printhead 


30 


— Carriage 


31 


— Divider plate 
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— Navigational panel 


34 


— Sliding shaft 


36 


— Driving belt 


38 


— Belt pulley 


39 


— Position detection sensor 


40 


— Control circuit 
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41 -- CPU 

43 - ROM 

44 - RAM 

50 — I/F dedicated communication circuit 

52 — Head drive circuit 

54 — Motor drive circuit 

56 — Connector 

61-66 — Head for ink discharge 

70 — Cartridge for color ink 

71 — Introducing pipe 
80 — Ink passage 

90 — Computer 

91 — Video driver 
93 - CRT display 

95 — Application program 

96 — Printer driver 

97 — Rasterizer 

98 — Color correction module 

99 — Half tone module 
P — Paper 

PE — Piezo-electric element 
n — Nozzle 



[Translation done.] 
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"yyx-fhm&i. 0 l ■ l£v*L4fSo®fHTia< Zti 

fztmmi tfzmmm2imiommm., 
[tmm 5 ] ffi§Emm&mi>-m^ y? ttzimmt 
^mummhi&^ y^mmsLOMiEfiy m >? 

k i & k v h^r^i&mt^ $><Dv$>&m&% 1 tfziz 

[ft*H7 ] tmmi ttzmmm2tm^eiiMmw. 

mtmmiimzmmzti&mm 3 «sriii±«#-f > ? 
f/. mmtwmmzm^zmmttziLt^Ltzm&b 

mm^-yvu. msmttziimM^^^-^mmi . m 

mimiE^fm. a y^cDutmrncomjE^n^o^x 

[ tmm s ] tmm 1 tm?xmmmx$> x . 
mtmrnt Lxim$tiz>3mmM±.<7^ v?<no%. 



iifria^ 7M1 isvi^ 2 >r y ^ t ^ 

y^tov^Tfi^^ix. y^o 
se^aiJKJi . s«a-r y ^ co^ifts^B& 1/4 

[lt3f<Jll 0 ] tulE^-y >f y^iffi&tfSH-^fl 

im^mi 1 ] miB^-y Hti. >f yymziztm^ti 
fiz^mfo^crmmzi ^^-t^^mzx mtA y?m 

y? i l ztt^tihj±Mz X ->XA y?3Eff £ttffi 
•f-S««^ffi^^ff;}<JI7IEa^EPSiJ^K 0 
[ H*JI 12] -r> if&t =t "9 fulE#fe^ y ^ ^ i 4 

f -v v^m^\m.-th^^mi-tz%mm 1 i tzim 
[ it 3f< ii 13] tuiEx 4 *f&co n^flg v f y >y 7 y 

iS^^RIfivhy '7^yT-&i»lf^Jll 2lEa^EP)S'J^ 

[ If 1 4 ] M&1- &z\bl/Z£*) pJx ^tEH^feffl 
ll5I^t^3?ilIW±^M y^ &IE«T5TI^^-y K^fl 

wffltxo b^&mm?-mmmmzM-3^xm3M 
m3±<n4 yjoiYv v^^mm^xm^mom^. 

WIE^-fe^ y ^« d *> . H tlESi*^^: o cmwfim> 
y^ fcflfico>f y^ fc«i&gjt£. ;tife^-fy^ 
«*fiHW S 0 ^lEii* ^ ^ L < L h # y 

IEii*^lfIEt--&Ep)|[J^a; 0 
[ If 3f< H 1 5 ] h ZbiiZi.*) FJf ^tEH^feffl 

lS5I^If^3a^±^-f y? &IE«^l^^-y F^fl 
EpfflL i a i:t-^B««l^tltlff^a-^'v^TlS3« 

B5ia*fe-f y ^« a . h tiE$i* b LtzM^mmt 

iti^W^ y^«JjifiM«S^: 1 9c75lE$i*^^L< t?t 

mm o * siEt-^ it* s T- , iga^ftwiiiisttiift t ffi 

VW y^^lE«M^aiEt-i>Ep)|iJ^-ffi 0 
[ If if 1 6 ] f f iR JI ( ±f f ^<II 2 lEttcO EPJfflg 

s z\ bi/zx mimm0>&m*mfflm& 3 mm 
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^sfetms*. m?>A y? ttt^x. mmm'iMfz'o 

^fzii^\ms.t LtzA y7%-b'J -7^'„ 
[ f t^if 1 7 ] If ;£if 8 §5M<0 EPWJ^K^* L T ffl 
\^^KhA >?*r — hV ?ytli-5t, 
friE^^'S i> S u>f y ? i ^(iS^b^»l4^'ft t 

[ ft^if 1 8 ] If iStm 14 4 (4lf 1 5 IBtgiO Ep 
m&t h z\ t £ i 0 FJtStEH^feffl * sisi^m^ 3 
IS 3 iKIIJLkO ^y?«^, tulE H JM^'ft *> WV W y 

f^MM^, m?)A y? ttt^x. mmm^tz'o 

[^^f^B^IM 

[00 0 1 ] 

s . ephij^cb i tx ; ft i,zm v ^ >r y ? # - n u v 

[00 02] 

5 -7 U V ^ s&sjcK < L . 3Vfa - ^ WAOffl 
L /sBffi £ fi WrCBmt h en iz ja < ffl ^ & ft T ^ 

ieepjsu^c^ y?£f£S-t£:5m t-m, -fy? 

U #y±cM y? *!§MLTffliffit=te^^-S^ftflE^* 

a^aius. ^Tficot%&izh ^ wmmcoq^a y? 
ni/Ty, v-tfy^, ^fxn- (cmy) coH-feiO-f >- 

[0003] ;o t^smas«-f izx "o^^m 

^TlSffl^ftT^ 0 . — atttffi-T^-f y? 



S^Jt D C«S 4 F 7 h Wffift^ K >y h g« HT^tE 
[0 0 04] 

^O^fcii:. EP^ffi (ft?f*ft ) T'3 0 0d P i^U 
L 7 2 0 d P i Sf!"Cl*+ 5 ^ n^CS^ oTS 

p i bmhKh) b<rM^Mfz v )li^.tz±%\^ J mz^ 

fl«T"a . K -y b ^' 4 (f 6 1 JFM § ft ( V ^ (9> S Stffe 

fflSffitttffi^s ^-r r<7)Epsij^at"(±. mmm^fz o 

tzWi;.. m&.itt&. Wk4 y^im^xm^mmim. 
nLi-ot-tht, ut'&thAyi? comMif/mm lx l 

[0 0 0 5 ] *||Bj^ . ItCiO FJf jeIEB1« 

feffl^^i|^Tt^3«m±«-f y^SrttEii^rSg^-y 

fit. lEIiS^^BfS^n^fi^ffiT^-a ih^<, A y 

?fi-f ^^MPs^sfnt-s c: i: ^ s wfc-rs . 

[0006] 

[ilM^ft?i*t--i.^fe^#Sfc iv^^ffl ■ %m 

ffl t ?t . 4 i\ 1 «EPffi'J^M(i. i 

bliZk 0 FJrSiEHiOfeffl ^ 3 Jil±« >f y 

? *mwwm\,zmmw&^v v ^mttzmmmza 
wt. mz&&A yfcrio-h^ mtmm^£zt)cr>mm 
tfMhm^^A y? tm<oA y? tcommtz , z\ti^co 
Ay? cvmmmit4?z <o <?ymm l <Ltzt^^ 
y^yxtmmm^&hmi^A y^cnmzmh xotm 
&A y??km^, iwi9£^iEt-sit;*4T\ %mm> 

[0007] 4/t. ^mmcomicDBmwmn. m&t 

Z>Z\tlz£>) FJfSieH^feffl * ^131 W5: 3 SISJJUk?) 
^f^^S EPHiJft^lEii^S^^. '7 K^rfjli . WJ t i 
d t^SBfft«fe b tllfI^ta'3\^TlS3«ffllil±«'f y 
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fcoYvh <?>tfm * mm l x mm^mm. £ & 
: &xfo->x, tfrie#ft-f v?<n*>%^ mtimm^tz*) 

coBEMW&i* a v W y? kffiw-f f: ^JlffiJt* . i 
ix^4* >-?^#fiSffl^9«IEi»£^L< Lstt 
§ <7)feys'7 yx^'ISBfiffi^ft^Sv w y^coMhziMhX 
oWiML, MM K> £ &iEf £ it* £ "C" , fSTO0*g t, ^ 
VW y^iEiiM£«IEt-£<r kSr^i: LT^&. 
[00 08] i<7)Ep)!iJ§IMi3 ±VWJ*i£(±. ^ft-ri> 
r f: £ J: i? ElrSISHOfeffl £ mfflm* 3 a^±^) >f 
y^S-IEIi^t^^'y F^ffxTiiD. .Tfl.&tfO-'f 

^feffl. cowm*ffii&-r&. "tern, ^ 

m^mmmxn. y^^mmmntz^omm 

im^tz 9 <^Hjjjg3&*ft*>iSW y^fjJtfeA^y-X^' 
W5 i ^LT^S. fi£oT. m&HS^Jt 9 cogens 

< . tgjftsr^st^^^f^^vw y^iE®*^' 

[00 09] ifc, *%Bfl«l|2«E|JfiJggfi;, il^TT 
hc\b {zX 0 FJfSiEH^feffl ^ »Ttg2r 3 a»iii±« 
y? £«£PfiWME«^^'y F £ fjf x. 7t EPlS'J^ic 

Ktswt, miE#fe-f y?<oo-h. ntmmtLtzm 
^mmt^WEmm & i&\ uy?t y?bn 

ffivW y^coMlzMZ) X j W&i^-i y? £flx. mm*) 

[ooio] jit, ^wmm2(7MWwmz, m&t 

hz\b izX 0 FJt^tEHofeffl £S8t »Tflg& 3 «MJil±w 
y ? £ SeEIWBj tiaii^rt^^ ■/ F £ fl x , EPM L i 

<7) k .7 n s- gj» l x ^mm<rmm * $mt & * 

STS) o T , Wf E«-fe>f >- CO o % , |sf Diaipp tit 

?r#L < Lfz t # <7>fevN*5 y ^mmm^tcomumm 

fcfBW >?<nffllzm& X o ISSeU SiiO *^iE^ 

[0011] isoEpffiiJ^Mis itfEPSW^Cti, 1 so 
EP0JSMfc Xr/m 1 wEPH^iai^. i t dzX 



mzm&^y K^Hli-T^ 1 ?, Z^tlhcoA y9\zXh F 
•y F £ FJfScoS'hlr-CffM^-S ^ t kr=fc 0 . ^feffl. 

mm mm) ^mmimm-t^. z^m. f2»s 
L?z^<^mtikcommtfMh{&^4 yfcvmtz&t 
mmi>i&^ y7<nmzmz>fri-^ mwm>z x o . 

[0012] z\ o Ltztmmmzan^ 3MWz)Jl<d4 

y^tLtll ^^-SHUTfet LTcO-fxn, 

„ t b X *} . mcritLCom^h-tcotSi-^izii^ ^ti 
[0013] =g-fe-f y^^m.^h^-^j-<yyxt:M 

& ffiv W >- ^ <7) J£#m8 . 3 «fflF^±« -f >- 

Si&gi 0 1. 1 L 4 f§<?)iEHT"S< h ' i: 
-!> . m&tf 1 . 1 ^*ST"(i. mmMibfz ■ZbteXh 

smmmxz -r, 4mx i 3t,<^-&b, mmt>m t 

[00 14] iOJS^r^ti. ^^fttiS^W^-^S/i 

ii-r t j: ^> f >/ vmmoym^wm-h 

[0015] taii^ fzb&&J y 7 (7M^h^^/i 

"yy^m^h^m^ — ?bLx^ mmfiWchm^ 
y? ifzixmfJk<7ymzm*Mi> w y^ w f «y fs 

Sr. ffi^^ y^cDF-y Ffl i 0 * j^jEp tfc^^ < LTfe 

[0016] 3wm.in±.co-i y? *w&wm\z.%mfth 
Mb Lxa. mm^^^Ktz&ttfimw^mxfo 
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i«Ep«fejtn±ft^S^.y h* t U ffiE^&&, 4>7 
«tttB*«aiE^ tf * 3 b -t h b 4 <, ?§?g 

[0017] c\o L^g^TH V7 SrfflV^EpfiJ^g 

[0018] ■frlphW&A >7b LXli. feTJfflT*.-^* 
>fxn, 7-fe"y?BJ;Vyrytfe^ v-fef 

y^, 7-T7i^tvtst^2«ismi7W v^t-fii. 

[0019] •/ b7)ffM7)^i£td:. 

$ *i 5 #\ b k. (fx 4 if ^ £ «£ 0 mffi#fe -Y V 

a . ; o li-zt ^mzwm-th^izi±, y ■/ h<r>^- 
y ■ ?r ? mm-? h < j »/?xitttnm<vfflm.vh 

x&^ffl-rs t , v-y h^m^^ti, mat* mi 

[0020] ;o Lfz^mmmzai-rh k ^ hfM^^ 

[00 2 1 ] *micr>J>>?$-hV »/ : Jl&. ± 

tcJ; OHitSiEHwfeffl^^JI^It^saffiiaico-f 7*7 
£ Ktt U f £ 3 HMiUiCD >- 7 <n 5 % . mrlEB^JS^* 

Hfll^jt D7)fE«*^U^i^^ yx-T^a.ffiJ: 
^mbrnmifzlZ^^^mb LfcZb&mWb LT^ 

[0022] ±.mtfz£mmm.ti ^uBmwmTn.. m 



»K#bS t ffi^ My? (rismtWbhixx a *) . z <r> 
famM%mmmmmzti& » Ltzt>^x, mtmm 
m*: o vm&itfMh^^ y?t tzmm^WEm^ 

[0023] tfz, BMi ! Sf,BiW ^(iS^-ft 

^istt^s u&^a y? &m jy?*, mm 2 mm 
%<%;&cr>x\ m&tfMhm^A yy-£tzm±mtcom 

[0 0 24] 

^ ft*-?" &i£goWtg< SfiS-C* . »IE#I5^ 
(i . -r ^ X ^ U - b ^ Hj» iz i o T glii^tgT-fe S 
^\ CPU ^ctJ'Di; LteMm6mWM.mit&lz&W& V 7 
b^iTtJ; 1 5^5S"5I^T* § „ m^)tw£lziZ. 
EPI'JLJ; 5 f:^B«*ifi*-r5fflM. telf^yhi- 

> 7 wn±ffi mm LX , m%&±% Zlz&tfit h IfflO^ 

[0 0 2 5 ] 2f:^«Off2<P0S^(i:. 3yt' A -?yX 

Ji^MIE'ltMfri: LX coMWkX'fo 0 . ±IE««IE#S^ 
t'^JI^ -5 ^Kc^Sr < ii *> . C P U 4^^ 

f: LfzmmwmMmz (A-^xr) h^^±T-s 

S *l V 7 f -7 x. T 7° a V ? A 1 1 c j; 0 SI Jit" § k CO 
fct. f«y7b7x77n/7A(?)^< ti- 

[0026] m3C0mWM, iieW7h^x77n^ 

7 a * Mft nFia*^ LT«^s«^«h Lxmm 

[0027] St;. m4cowm± LX, ±MLfz£\imm 

-EPWJ^lT^a*^, 3«SJi[±7)yj^-^ a 
fe-f 7-^ b \W\W-cr)m-mzUmLX^hA y?Ji~Y U 

•/ 7£t i. i, ; t^'t i s , ;«-f y?^- h y 7 7 

J±, Mfeo-f 7-^t(iSiJ7)SgfftlRtt$iiT^S7 

^n^wmmffi. mn^-x^^'L-b Lfzm^z 
m^t>ti& m&A y?mmcD-im t ^^^mmm^zmm 

^flhz\ btf^'K 
[0028] 

immmmmzm] mz, ^mmmmmmzmm 



(6) 



# iff 10-44475 



;f)7'J>'?2 0(l 110 ; &-^2 2(; t J;'.tMP 

t , ^'J7y3 0 tffttS tltz Ep^A. IBIS 
LT-f yy Ottfti3 J; V'F-y bffM£M»t£ffiiffii:. 
ifL^iOffi^Ot — ^2 2 , ^'J-yyt-^24, Ep 
^ >/ H 2 8 43 J: y'» ^3 2t Off -Sf-y^ D K 0 

[0 0 2 9]MP»iSt»l SSS'9^-^2 
2<7)HHS^r5T-V2 6(7)^.^^^. H^L^v^fflM 

US) o ^*3 0£ffiSi!r3^t8MI(2, 7° 

^tffil^SSlWfB 4t, -V U >y y'^-y 24t 
^^tiSSSOSBtti^l^ h 3 6 £5Sl£-$-& T- U 3 8 t , 
dr-r'J yy'3 0 WllL*JiS£#;ft^&fiS^ft-te V-^3 

[0 0 3 0] $[J»[US§4 0 2r^^22O7° l Jy3 7 2 0 0 
tSfiS^U^i^ 12T'*I.„ la^Si^K. -O 
©J«WHIB&4 0fd\ Ma«CPU4 1 , 7D/-yA^t'l 
IBML^P-ROM4 3 , RAM44, 
by^X^IE'lit^^^^^^y^^l^-^ (CG) 4 

5 £ 2: £ ^ t s wmmm%m%t Lxm&^tix 

0 tjff^tl/V-y K2 8 &ffiS!rrS^-y KlMfW 5 
2. |^t<i^9* — :? 2 2fcJ:tf*^y 2 
4£IEK|-rS ; E-^IEItl[lIff^5 4£flii-i )o tfz, 1/ 
F#fflHS&5 0tS. ^7 WW yy 7x-y[3S&£r*J)iS 
LTtiO. =J*yy5 e^LT^yf a— ^^gfegS 
fxT . 3 y b° a - y ifi^tyth EPl'JfflOff -f-^^itK-S. 
2_ f: T £ S . O Bftff ^« ffi* to 

[00 3 1 ] iKHdf ^ 'J 7y'30 O^a^ffff&fc , 
-r U y' 3 0 WStfeSft/t EU^s 7F28til.^y? 

3 0£DTSBfc:ffiM£fL3tl$^.y h* 2 8 \,zanh^4 
y y ^ttftfs y x^gp^&^-f-^HHTab-g. 0 S3i: 

0. la^L&^M-f i- y ■yy't^y— - r yy 

ffl^-by-y^'7 0 (H5#BB) h£ti«^r#gT"feo 
T , — b 'J s y S>"£^#^!£tttW£tttHS3 1 
-4 § „ ^-V'J7y30 OTSftOEp^ 7 F28 t«ft 6 

ficw ✓'^tttfjffl^v F6 i &nL6 emm^tixti 

y . ^r-r y 0Ofig|3ti4. -«#fe^7F(M 



'J -y^lt^y— f VW-h'J -y^'7 0£_t/j* 

£>n^$-5 t . h y «y ^ttatt^^SM?Lt» 

[ 0 0 3 2 ] y V^^'D±m§tl-g>«S£fB*tf^J^ 

fj'y^o (^tsiis i: , %mmm.^nm^x^ 

Sr^-LTP^v^tBSix. Jf-VJ -y i?3 OTMlzim t>titz 
EP^ 7 H 2 8 CO^-feA. 7K6 1^UL66 tgijjffifx 
£. =Sr*3. StoT-O^^-b 'J •y^'g#$ix^i:# 

#Mo^yrti: y y yy £#fe^>y f 6 1 ^ 

^lOJttf^tfVT. PS?[B#tEp^-y K2 8*S3^ 
■y y^fOflf JiStol <iEI^ i VM£«l^t--g> . 
[0033] ^-fe>\>y b'6 1^:V^L6 H4;Bj: 
t>*EI 6 t^ t =t 9 t . ^-fettt 3 2 II« y X)V n 

(t^ixT^ y . & / xsvm-znmmi-<7)— ^xh-^xm 
^mzm±ifz^^vm^pvmm^tix^&,, trxy 

PE f: yX/Un ii^Sjt^Pfflt^L^O^'. H7 

£X4 y? %m< 4y?m$%8 o tffit--§>fiMtlSMS 

ffp e oMiMttstt A,ix^m«rBitFjf5gB#r B m»mj± 

£ Epjn-r 5 2: t (c i o . H 7 Tmz^rtx a t , t°xy 
tfPE * i "mi±<?7EpjDB#rHi/'iit#^ L , y y y s o 

t°xy«^PE«#5I^JEtTiR«t. 'OiRffi 

fy2 et^^ix/cfflffiPt^^jitf-i; t= i y . ep 

[0034] Ep^A.. y ^ 2 8 t^(t-g>#feA.. y b* 6 1 & 
V^L6 6<7)iapj(i:. ±i*L/2:t°xy*^PE£lEg-r^ 
PBfi±, H4t^LfcJ:5t, 2-?^7 lit L 

■y y'tieff L-Jtfflowsstn^ y?ffl^7 K6i ^isia 
s^xT^y. ^«^>ryffloy yy^.y H6 2T-* 
itz, ^cvrnzMiiirhcoft, ^rym^y^^-y 
F6 2\ l zmmztihyry^ y9 x *)i)S«©yy? 

(12J.T. 7-fPyTy^y?t»f^)ffl« / \7F6 3t 

-?-tfyyfflcM y^\7 F6 4t*l. <1 ic^oM 
t(i, 3i^y)v-tfyy-f yy j; yisa^ffivw yy ay 
T\ y-Y b-?-tf>yy yy tiffy;) fflc7)A,.y h 6 5 1 , 
^fxni^7 F6 6 t* ! llg§nt^l.. #^yyy) 

[0035] iy±i^BHL^^-b^^rfij35i**^-§* 
SSi^JwT y y y 2 o « , ^ y ^&-y 2 2 1 i y r y 

-f y 2 6 ^ coffiton- y £ [UK L Tfflffi P £ fflfiM Lo 
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-y ^-vy ■yy'SOHt'J -yyfe-7 2 4^J: Dffifl 
Mr3-t*\ Isl^tEp^./ F2 8«^7 b6 1%-^L 
6 6c?)brxy^ PE^SM&LT. #ft7 y77)P±££ 

y72 0ti. i8(;itJ:3l:. 3yta-^9 0^H' 

2,(4 s Mftc^ngS-fr&l voo fe'r^ b 5 7 ; 9 

1 ^UCRTfU71/-f 9 3 tffifffiS-^LT^ 

21 7)T77° U 7" — yg y7o^"5A9 5*7 WJ#^- 
%mj~t&b: ayta^ 9 OWJy^ b?-"f ^'9 

l^. HSt^L^CTTIi;. 7'J 77 b^7A9 67)ft 
Hfft'lf $8£ b >y b *fi«fe'lf fR^«f-£ 5^ 7 5 >f if 

97. b y hmi^frmmiz^mztifzmmmm < p§w 

0 ) 7)Hfe7)!f^l4 miE t^feffluE^fi 1 ^ 5 feaiE^E y'i 

-^9 8, tLmjE$tifzmcr>mi%mm>t> f -y mmst 

t?> 1,^-7 b-yoBf*W$gSrij3£-f-S^-7 b-y^ 

ya-/L-9 9^flii^ix-r^-l> 0 Clft^TTg-^Ei^ — ;b 

»i&f>{±, jffti7)^o^7)7:'\ iraajgMi: Lttm 
A-7b-ytyi-;i/9 9»rt§(;o^t(l 

[00 36] iiUil^t^ J: 5 C U 77 

2 011 -£-OEp^«y h*28t=, >7£0±ftuim 

22 7)^. -y b^i Ott^i^-i xn 
4" 77Yt777?-f y7K(l H9t^7)fiSc^*^L 
Jt i a Jfefii: t T r-f b< 7 b xn 8 6 i; 7- b 7' 
77^2t^\ ^Pt7)fiJ^r^, -etl-?'fl2. 711 
;\°— feyK 4. 8fifiv\°— fey b t L^i>«T"&-g> 0 
4/2x EP^A,«y K2 8CI1 ;^infcj;tf75 7? 
£^m^foK&£CMYK7)4fe7M y^bZWl, 7 b 

yry-f yyb^A b-?-t£y74' y?M^7 3, 

6 5^|gtt^ixTV^„ 22^7)^7 by7y-fy?fi 
bvfe>77 y7ti:. H9^L^:J;d^. a 
^»y7y^ y?feiy7^'y^^ wtfePiftgfcffi 

[0 0 3 7] EbjcfS J: 3 t;y M^itRTTyTyT* 77 

9 9£3. 6tiA"^yf, 7xfl/y7)j3^3 
011^- fe7K if— 7— /74 6 5£ IHa- 
-feyK?K6 5. 411A-- feyb t L^i>77C&£C9 
£*tLT. 7^by77^y? (EI9tC2TW) . 
^HT-ft 4 7" 4 U 7 b 7/b- 9 9 £: . 777-{y^Cl 
«l/4T"i>I.O. 9 fe y b i; L . *&KtlHfi7) 
y^ft t :7x-b b- y 7" U 3 — ;b £35 M7 fe y b . /K 



£6 3. HlA-^yM;^IL/'^«T"ftS. S 
Jt . a^iS*7JVfe> 7 4" 7 7 ( H 9 tf M 1 ) 
(4, ifitft^7y7Fy7F289^2. 8iiA- 
feyK yxf by/U3-/l/2 Oli^-byh, *T 
— 7 4 J—)VA 65$: lM^-tyb, ?K7 911^' 
— t7ht L^^WT'fc^T)^ LT. 2M b-7fe>7 

4 y7 (i94:M2T"ft) ti. mmThhry-y vu 

■y b£. •7t'y^y?Ml«l/4T*$)I.O. 711 
y fe y b , i^x^- b- y 7" U n — ;b 2 5 If ^ fe y 
V.. *7 4liA B - fey M^HL/ttTTCfeS. 
il^7?t. 3 [mPa- s ] gftttffl 

SStLTV^. *^MMT"(i;. #fi-f y77)ft«7)ffl. 
^ffi?S7J t l«I — izmm L T V co T'\ y b ^7) b° 

X7f7 P E OiJIJfK £ . b >y b £ fflJfiSct- ^> y 7 tcgi 7, 

[0 0 38] ^K^ffU y?cr)o t-j^ 77 7?^i<* 
7-^fy^Cl, C2, Ml, M2, Y{i s HStC^L 
^7 77*- bU -/^*7 Ort^lRtt$tl.Ti3 0 , ^7)§ 
*ix. *WfeMT14. ^xn-fy7«^y? (C 
1, C2, Ml, M2) J: V^i^hCDt LXhi,. 77 

y t -e-tf y 7 t73v <i , g^g 2 a^7)7 y 7 ^TOS 
^TV^tOT7 i§^^M#^Sllx.?t*j: ^Mxn-f y 

is. -fxn<7)§Mii. flli<7)fe(7)7 y77)|tMfc^Lu§ 
IfcUta^U 4 7^1^7)^-7 y 7 Ll^lJ: 

[0039] ZAxh<r)%&4 y^cnmm.^m^Lfziocr) 

2rH i o tiZmLfZe mio cr>mm±?° vy? m zmm 

mz$t$-&sS8t&?$> 0 , 7X;bn;^D±£ Lfz4 y7 
Ipti 1 ? efe7)fflffiP l,z b >y b £IEii LfzWlSt: 
S^LT^S. HPT,. IBii*l 0 0f:ll ffl«P7)^:B^ 

iffi^jT-a , ^7)7 x n >f y 7 y i ton lt , mmm 

^' l |iWxn'fy7Y2^IMLti^«ty S-T7 7J 
jSt^^TiffiH^s. Hi Ot^LJtJ: d 4xn-f 
77YI1 ZffiCMYOtftlt ft^ B J!S^'H<. IE 
S*^10 0A*-t7hHUi, BJKL*ti, 80A 

— fey b^jB^Tv^. =5rfe, - iT"wa0jiaL * t 

d CIE1976L*a*b* -fe^fHJ (CIELAB 

[0040] Hi otiijv r »j T"^L^7)*\ a 
g«ii«4xn^y7 (o) t^LT. mnm&i 

1. 5f§t Uc-ixaj y7Y2 7)|E$WtHJ!St7)W 

?IS7)-<xo7 y7Y i coiSM^i o ovn—- feyb7)Bj§ 

m b m L < ^> 73*7 IEfi*» 6 7 ^-fe 7 b OfiLTfo 
[004 1 ] bJl±. *SIMMT'«fflL7:#fe7 7?(:o 



(8) 



# iff 10-44475 



ami, at. 3&mm<nAxsa, v-t// 

isT> cn^J&cn Ay? T91 £ fi 1 ^ ^ *&£T£> -o T . 
#ft^lEI»£^3EL^**^>fefflfcmffi£. C I E 1 
976L*a*b ( C I ELABSSJ) CO 3 % 

a * b * COUT ifcti'S i § , CIELAB5 

fSX'U. — (0,0) £JSu5i:Lt\ £> c?) 

X-%:'tZh:&T%&. 01 ltil 31^«S«CMY 

r<)j rnj roj DStirT) ^y^t/to 
tAi;-3t^^T. ^otEiPPS: l oss— \zyh-f^m< 
VXVP < t f^^^fjt^ f: £ i £ 

[0042] ztiiznLx ^ mm^mm^M^A y? 

1 0 1 . 5^tl)lfi§ix^*^MMw^xn^ >^ (HI 
1 lXtt r#j TStf ) (4. «g£ 1 cm— -fcyb-fo 

? i o ^ < . iEli* 6 6 ^--fe y h xm^^A y?n 

IB«*1 0 OA-tybt-fUti -5 ;t*4h^ 
S . eSSS b -y bS«M»iEHS2:. m< 5ri> . MllOx 

>-^T140*^ 1 0 0l^TOKy^SIffllt#5Wt 
ttLX.m&l. Si^coA^A y^Xl±. 0*^6 6 
fit f'O b >y b £ SMUT'S - Cr&S . 
[0043] m&COm&CD^&A y^^#^#LV^IBii 

mxtm Lfz^mt. yv—izmt^ti&^ttz^z, 
t>K ^.mmm^A^A y?Y2^ii^^;ii ^ 

m&i±7'is—fy^4^\3<n\mzm~ox^h^ tt,z 

[oo44]^, ^mmmxn, yryA y?ct? 

■*£>■ ? A y 9 m {z-^x >x (i . 2 ffiffiizH > ? * MM 

Lxx>&i>\ z\tihcoA y^cDmmr&commzfo&v 
yryA y^cuzttLx^A \-yyyA v^c i\±, 
mn^m&im^s— hx^ 1 /4 1 lt& o . ; 
cot^c^mA y?cr>mm±. "7 A vyryA y?c 20 
teii*^' 100; t y > crii^cnm&ffi^ yyyAy 
9 c 1 iDtEiW^*t> 3 5A--feyb ^^^r«0J5S t ^ t 

KzhA y^-hm-mmt^hmmmv^, ma y? 
* m& l t epjbu t tz ^<nw&nm L^^^gftt 

i^w-s^fo**^— - ty b^fij^r-r-^ei-r-i. t , m 
feco^Ay? (yryA y7ci&£rs~?^y?A y 

?M1) ^fcttS^ftOSSv^— fey MdtfLT. 

«^y? vyyyA y^c2mv i ^A h-? 
■t£y?A >7M2) ^ziH-f^^mcoMM^—tybcom 

m i , mmm^crm 1/5^^1/3 mmizmm? 



&z\ttm3mwxfo&» 

[004 5] mz^ y°y y? V^A^9 e<n^~y b — 
y^-Ja.— >V9 9\H<r)^mz^-jX , *S1H«7'J y 
?2o bz&if&z&A y^coY-y vmf&PM^mm-t 
h „ *HJ4^J<757° yy^2 0tii Ij^y^^ffl^t 
EPPJSrtT^oTfeD. yrytvfe'y^-fy?^^ 

Ji. mROftlW y^t±I.F7 b (?Ib-y b ) ffi&i: 
iSofilW y^USK'yf ( i£ b -y b ) JFM^MH 

9. mm&&cvyTyA y?&£.W*£y?A V9<7>& 
mzkhY >y bffM^^v^TlUEHL. #an«t=as^>f >- 

^tj;-g> b-y bffM^^V^Tirat--&o H12(±. CM 
Y^?5#fe^^-^V^T^0y^— 7 b — y^y'a- 9<?)MJI 

[0046] i-f\ 08^L/tfeffliE ; &> ; 'A-;b9 8 

itaa^fT^o (^f77S 100) „ PtlH-f-^ii:. 8 
t*>y b^J; ^mm^irxx^cox. 0 5:V^2 5 5^I 

^mh. mz^ zcoffiffif—fizm^x. mmsrm 
S^-^t"— ^/bTcSr#ML. yry-fy?«F7 bt 

iio)„ #fe>f y^Coutof-T'/KD^JS, H 
nest, fc^few-f y?(:-3iiT»F7 ho^y ■ 

mmrn^^AmmLtz, vtztfi^x, #blt^ 

&mMcr>yTymg.tzMX>\->x V -v b^y ■ t7gr9; 
7S120) „ t-^fe, 

at b-y Y ^^y±tz\±^y\,zLfzc\bi l z^ "om^ti 

tzmm.)i(?>mm?timL. ^tiimsLxx^mm^m 
m^mmiz . m^m^mfxmit^mm^n^ 
0, mmumxBm^n^oW}^, mm^mmiz^ 
v ^x^k tfzmi'itnm&^^^crmm^m 0 wBsstcFjf 
^m^wtx^mi^Lxti < nx\ ^s-rsmn 

HM^til.. *BLTV^B«PP^>rtLT, Ml 

-thti^. miAhzM^Ltz, *SLTV^MfSPPt 
S t X , * *r U -y S"* 3 0 ^^^Tt^T'i^B* . i Vffl 
aP^«317r^^fM^K»^S^H»^ LX , «g| 
IH^'FifS<?)M^ ( 1/4, 1/8. l/16)£bW- 

[0047] yry^f y^ctvfey^^y^t 
ov^rti, ^WfeWtli, ?S^2aMso-f y?^ffl!L 

Y^sa^s< Ltz&szw^^h^mmwmem 



(9) 



# iff 10-44475 



ifT^yy^^xn. m^mm.coA y9 (ma y? 

C 1 , MltlS) tzlfX Y -y hBi&&ff%: H«tL 

[0 0 4 8] ^rwy^t;ov-i-r(50Jii±<7)^{50®. 

£A7jL (Xf77S130) . -r-y;PTMSr#EEt 
TV^>^F-y FO^y ■ :t7£?&gL (^f77S 
14 0). V^fy^toViT^lflMfmfciVfflMKlS 
coym£fi%:o (Xf7/S 1 5 0 ) . -f^nte 
-^V^T^Dlx-^^A^L (_Xf--y7°S 160) , f 

— y/VTY&^ffiLz 4 ^&cov -y yvy^-y ■ ^yUk 
(x-fvys 170). ^^.rnz^xcommm 
a i tfmmm.ffmm^its: 5 (^f-y/siso) . 

xn^f yy-t F-y FffM^IEiPNl HI 3(^L 
[0 0 4 9] A xn(;^^tf)F >y h^iEIW^ v-tf 
^fxn<7)F7M±, pgiS-r- 

TV mmf-?Z-2 5 5 ) (73*^(7) F >y 

^-f^ST'* s . ; wflTCti , iJ-iiM-r ^ -f J; 0 
3 X 3CD~?Y U -y ^-XSrip-fii; LT. F'yfW^y-^ 
7^5tLTV^ 0 HI 5 ( a) (4. MftilK^-f xu 

A yy* y l Sfflv^^-, iJfin-f-^^'ft^Jl^-t 

i±. IBIW^lOO [%] t^T^6;t*it. -I 
ixtMLT. ^flfeWCffl v i tz mmm.<7> >fxo/y?Y 
2 t i 0 F -y F fcTgJ&r&Ji^fi. H 1 5 ( b ) 

« a fc. Pgif-T-^ ( 2 5 5) . A 

xn-f y?Y2«F7 Fil 6 jlL^ffMS-^V^ d 
W:*fUv-ty^-{y^M«K7 Fd Hi 5 (c) 

mJicoA y 7(7)1- •yhtfBf&^fi&t.. mi 

5(d) tC^iat. 3ffliDF*«y hfc-sivry:. 

[0 0 5 0] ±.mtfz J imi±, -fxn>( yy"«lfi#mK 
Sr^ffiSw-lxn-f y^CitLT 1 . 5fgtL^^ttJ; 
9 >fxn>f y^CJ; DffM^ix^F 

^\ ^Wxo^ y^HJK^Sv^to. USHJ^ffil 
ffiy^Ii^MJELTii (f F -y F;WFM£#lT 
-fti±(ii:Ai:"@t ^ii^vy i^feS. Srffcfcfcii: &■ 

tz <o ^zm^tih y ■•/ h&im.. m^mimm^z o £ 



y^M^MT^S^ V «y K±±^v->. Mi-«7 ^y 
^7"7f777?l:, yrwy^ioo [%] + "sMf 
y?Ay9 100 [%] +^fxn^fy760 [%] Til 
i|T"#l>^T-*tiii7 l^iM^xn^fy? (ft* 
IBiPPlOO [%] ) £ffl^^cof a- tm (30 
0 [%] ) fcifr^T. fflsBS^xj.— T^fS(IEB(=StLT*!j 
4 0 [%] ^fe^iixSi t i.tz, fjL— 

-r 4 mWfi 19 0 [% ] ^)ffla_htr-^ ttlTJ 

•f-SMrii. ttiiyryi o [%] . v-tfy^ l o o 

[%] , jxnlOO [%] TEP0i-r-&i:, ^^IfiJ 
210 [%] t^tfa-T^iPMiitLt -5?t 
to. lOJ^—^yhftiyy-yfAyflzM^^iZ--. ~? 
*£y?9 0 [%] . >fxn9 0 [%] . y'^-y^ 1 0 

[%] L^L. ry)15^7" 

yvfAyfltZm^Mz-TBUm-t&t, W F4r^«t 
Wm^T B Jt^t" V ^ 7" 5 >y ^ (?) F -y b i (f ^> 

T'ii. 777?-iy^^ffll*<tt, y7710 
[%] . v-fe'y^ 10 0 [%] . >fxn6 7 [%] T-7 1 ' 

f#§ii;* i T-'&^ 0 m-h. ^mmm^xd^zA^mm 

[0 0 5 1 ] Zhlz^ j&mfflvii^ A^nA y?com 

mmmzmtfr. sm^Y-y Y§mi&mLz^&z\tfr 

&&A y^<?mi3.f]^znLX, m<&^tifzY-/Y 
W&l&ft&tkth k\^m&i>%$>ixh. A y?cr>m 
^tOtov^Ti±. m^^zf^^fczv^hV . -fxn 
A y 9 t^o v vr F >/ h ?FM S tl5r v ^ffiFJt* 4 1/3 S,K# 
i f: (±. 9 L3t1SScfe<?3Siafr^tfc(t5 F «/ 
Fffia^) g SK^ffito Sit & i: V ^ t< 'J -y Y t 

ts:h« tfz. A^nA y 7 lz £ h Y -y Y mZmW^ts: 

nfcto;tii m^mm^^-thm^A^zviA y 

>f y ? * - h 'J 7 ^ 7 0 CJgtt^l >f xn>f y^ 

com $> i&mt h^ttfz'^z,* Ay 9m: i&mttt^ . 

j]~ Y U >y i^'7 0<?3S^^ffiM"C# . F U -y i>'7 0 

^m&-thmm^mm\\yt^z\hffix%h. ttz. a^ 
ua y9cr>ms%m&Lfzft^ mcDA y7M%m*?~tc\ 
t i>z^ h . 2f^eteM*o± a ii^28Sw^ yy- £ 

fflvi5^|:lt JS^>f y^^Oi Srm^-Ti t i^X% h 

[0052] yaal. -^mmmmm^x^xmmYtz 
t\ z\ooT'jy9 2oxu. mm2wm.coA y?zm^ 
xw&cdz. -?^y9 1 yryi/z^^xcomM2mw,co 
a y9^m^A-mz-o^xmmzmm~t&« 7—y/YT 

c&^MYX^TycA y?coY Yio^-y^-yi/Z^i^ 

Xm&-t&$m (7T77S110) i3 iVIsffife-y-ir 



(10) 



# iff 10-44475 



L < f±ili& 2 «fficM tcxn if b >y b Sr/TM^S 

[0 0 5 3] W^-/y°Tl±, t-TXti LfcPtitr— 
DSt:S-3'^ «b/b^y ■ *7&Vt&t&%m& 

. mi 7 <7)« b «/ hffMWMa/p— &> ^ l 

!t„ 2L<WI;b-- f-yX\i. i-f. PgiHr'-^DStS 
t hS-^^SMJISrtTird (Xf'y7S222) „ H 

a y^commz K^m.mz-t^-h^m's.-t^-yjv 

Mi:4t)«LTV^K (M8h" 7 h) , bUTFtfJl 
-f-^±§££ 1 6/2 5 6^<7)i 5 tSJl^-^„ H 

-f y? tidH y?<?m&*wr$-i><n~cfo 0 . £>&lWf 
—fit***, ^titz t s . -s^m >? <?>mmt "su 
y^cnmm^x.x. mBLx^&mmem-i y?t 

tz\i:MA y?\,z b/ b«:ty ■ k^T" 

t-r^^T—y'jp^mmLxmv-y v^y ■ x-y&w 
t^m^mmLxmv y h<?)*y ■ j-y^vm 

tS. ffiot, ^b/ h^lBIW^Ml Sfcr^Ut-r- 

[0054] mimm^fz o «B«wiisi±. ^ 
i.„ lis iz$£^ x . mmm^fz d tjFM^^s b 

•y ?SS^'*±^^r^«2 5 5 t LXZtllZ 

n-thm^bLx^z.. ;ii^Ksi:-rs. iw^b 

JSSrA±i L^BfMfM-f - ^DSt/^L/Li/fc^ 
D S = K s X (?Sb/ b^iFMI) /2 5 5+UsX 

{m-v h<nmmm) /2 5 5 

btr&. m b >y b oppfififfi ( M^ftfc b >/ ) 
(±2 5 5tl5:t;i:mS«ts il b x b<7>f-y' 
/bi:v£b/ b*JOfFWi*V»<o(=i:i > ^j: 0. Hi 8 
b >y b <7yr—~7)Vtf&.$. I.:t £££ . H 1 

8csl ?t fltii . fcti f ±*5& b «y b cr,mm^&± t 

b -y hf* — l 2 2 ) <7>f* — ?£J^fcA:tr$-& t . 
^b-y biF«I£Z t LT 

95=18x255/255+122XZ/255 
fc=SrO , ?£b/ biFMfifix 1 6 0 tSr-S. . Sris, 
SiK x biHffiffi. ?i£b x bfMftSiy aifrT&aS b x 

T-isufi r v 1 1 t s^nx v ^ h <r> b n 1 1 co-c #> 

[00 5 5] At! L/^IWf-^ D S fc*x5/T . H 1 



Ai5 0/2 5 6«<^^IS^EPfi|tJ-r-&«^r^(±. jS-f 

y^TfeSyry-fy^ci ^mmm± or<~^ y b r- 

h K> . hW.0 btzh* mm?— 9 IP 9 5 

/2 5 b<r>^<D%3m^tm\thi9i-£{z\±^ : m >?x 
h&yryAy^ci ^ie#»( 1 1 ? y b t-fc 0 . 

Stb^/br-^ D t h <±{g 1 8 1 5r-& „ , ^tUFf- 
^#'1 9 1/2 5 6«^^MSSrEPl!iJ-t-^Ji^rfcii:yr 

/y?ci com&mt 7 5A-tybT*ot, Jib- 

^^Ti^b-y biO^tV ■ ^-^SrflBft-^i;. ^ix^' 
ix, ^-f y^T-fe-S^-f fy7/ V^C 2<7)fB^i± 
3 5 8 a-- feyb. Ov^—- (rybt^: 

[0 0 5 6 ] iXlz^ Z o LX'^htitzmv^)Vy : ~9ly 
t h^MiSDrefli D^^V^^^frJBf^^/ (X 
T77S2 24) «, ^^RlfflDrefKi. *B t/iBS^ 
sS-f y ^ iz i ^> b -y b A^^flffifflTfco 
T . m^zmiy^f- 9 D t h ^«Affl« 1/2SS 
2: t *> X ^ h „ *»feWC1±. 2: wMfflwiS 
St^tM / ^ if iORflfl v h'Jy^x^L, sff 1 6 
4X64 SScO Ai*W V b U >y ? X ( 7'7b— V b 

y -y ^ x ) l , «»f a ^rmitmm l , nafflt 
Lx^mm^-?h'j 'y^^mmttz, i/, jsk-/ 
bo^-y^-ySr^^r5i{iDrefi(+. #a-ri>B«ftt 

SC^'B^ 0 . b >y b^IJSF^Tvs^ys^t;^ 
■f-S^-f T^Sd «, Mm^Zii^ Beyer MOlBffiV 

b y x ^ x /£■ f« t tit v ^ „ Mii?)f -r if * 

/-g. b , iS b -y hem^frs tystytzfi^hfi&^x^ 

mm b >y b cvftmm m&&fa±.-t& . 

[ 0 0 5 7 ] b «y b -r - 9 D t h ^HffiD ref 1 i 0 A 

svt^^(±. -f-tfoHsH^ssH"/ b2r?ryt;-rs^cot 

?7S2 2 6 ) „ ssnfiRV(+. ^cvmm^Mmzmn 
-thm (m b >y bfpwffi ) t-fe 0 . *^y. bp 

fe^<?jB«tvSffi^SiW y?l:is b*«y b*ffM^^> 

t&&2 5 5 ) zpymmARvii^ mis. 

mxhM^tK m^^vf-^D t h^mmb txmfe 

[00 58] ffi^T, Il/^f-yDt h^MffiDrefl 
baT^^^i±. JIbxb^^-7. BP*>ffMt^V^i;W 
BrU MtSSflRVtfi 0 ^ftA-r-SMlJl^^^ 

(X/-yTS2 28) „ I W i 5 b >/ b 



(11) 



# iff 10-44475 



[0 0 5 9] c\o LTSF ■/ bc^y ■ t7^L, 

ffilEx — ^DC^^S^^fi*^ (Xf77S24 
0) „ cats, MH^WMa^^-5^*6T'S)^ 0 % 
CO'ik. mVyhi^y (yrv-fy^C lCiSP-yh 
?FM) t L^^SrWKL (x-r-yTS24 2) . M 
V'vhZWmLX^tc^m^izli.. IS«ffil4'-yb, 
flD^rM h-/rWy?C2ti5H-y b (liHA ?iJc K 
•y biUf^) ■ ^y^^S^PI^fi 1 ^ (X 

f-v7°S2 4 4iilTO350S) » 

[0 0 6 0] 54 hyrW^C2|:J:SK7h^ 

w# x. *thje l Ftiffl-f - ^ d c ^ k ■/ h m^mm 

Dref2i: ^S^^Wfffi^a (Xf'/7S2 
44) 0 ■ZCOmMDref2i±, *B L^BfR^ftffi^fg^ 

jjh y y^ «t s b •/ b ^m^-thti^t^m^xh^ 
x. ^mmmxn, we^^-t—^ Dazmtx^ 

[00 6 1 ] SiE7 ; '-^DC^MfflDref2i: H*L 
h&Xyt&bWmL. feUffiRV (iF^b 
fHBffi) (Xf77S24 6 ) „ illlRV 

DCt J: DfllE^aSffii: Lfc. flK\ SlE-r-^DC 
^Mffl D ref 214.T i: ^'JWf S tut (4 . m b •/ b * * 

7ct^tfliL, fenfa r v o £ it a-t & Ma * 

(Xf 'y7"S248) „ 
[00 62] C a LT^ b -y b tm b >y b StEii^' 

HI 9Xfo%,« 7^l^titzmmT-?-hH&^mM 
(mi&MXl±, mm : T~?jfO/2 56 — 63/256 
tnmm Xl±. 119 (a) , ( b ) l,Z^tX 0 IZ. 3 

-t&mvv h^wii^ummL mi 9 (c)^l 
( e > ) . mm? tzhh. w<y-v \-<m 

m±n < & 0 & b -y bfifW~ffM$#l.& ( H 1 
9(f), ( g) ) „ ^il^-^^'ftAt^Wi', HI 
9(h) tZTFf X 0 i* b v bt/Z£ & 100 
fey bi:%-S 0 

[00 63] £i±mmLfz^nmm<7)y° u yy 2 o x 

mi%2MMcr>i/T>4 y?akt£-?i£y9 A y? 

»u A*B«^mii#'ffiv^iJsra, ^wiffi^fi^ 
54" byry4y?;BJ:Vy4 b-v-tfyfjynm^ 

x ep^£ fi 1 ^ a i^ii^ffiv ^wsT-ws^i®^ si 



&#ciS^ B ±!t =il: v ^tEHT"^ < 4" 5 2: t & 5 j&» . 
*^IST"4fggftiT"}4^T*^ 0 ;«t^> 

[0064] iiaHMMTii, 4 xn^f y ^ WilS&ffi 

y?<7)fc(7)m_&.-&h~£(7)ipx\ 
m<?ymv^ y^hhv^±M^%m.it^m^m&^A y 

m#}ti\££\^. ifz. ^mmmxii. 4xn 
A y 7 ermWMS.'klitbfz c\ t izX&fc^? yx«fl 0 
£7)^iE(i, 4xn4V^<7)b'-y b ffMcOS'Jllr £ ffi< ^S 
ifcti Otf^o^. 4xn4 y^^i 0JFM§n.S 

tSit^'tll.. ffltEEPi^ffMSiiS b'y b«±# 
5(4. 4 > ^ ttffifflco y X/kwlg^txyif peh 

SUfeCT^4^a4 >-^ffl<?)yXVb6 6^/hflb -y bffl^ 
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